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United States Department of the Interior 


BUREAU OF LAND MANAGEMENT 
‘Sane Off z 
Cayenne, Wyoming SOND20ES in Reply Refer To: 
MAY © < tae: 1793 (930) 


Dear Reader: 


This Draft Environmental Impact Statement (DEIS) for the Wyodak 
Coalbed Methane Project is submitted for your review and comment. 
This DEIS has been to analyze the potential impacts of 
additional development of Federal coalbed methane (CEM) 
properties within the Project area in Campbell and 
Converse Counties, , that were not analyzed in the 
Gillette South Environmental Impact Statement (EIS) and the 
Gillette North Environmental Assessment (EA). This project 
includes new developments within the Gillette South EIS Pron Ape vy wand 
the Gillette North EA area and locations now being devel 
exclusively on State and private leases outside the original 
assessment areas. t scenarios of 3,000 new gas wells 
(Proposed Action) and 5,000 new productive wells (Alternative 1) 
were analyzed in the above documents. This DEIS documents the 
analysis of the cumulative effects of drilling 3,890 productive 
wells in the project area (Proposed Action) and drilling 5,890 
productive wells (Alternative 1) and developing associated 
facilities, including roads, pipelines, and CBM compressors. 


BLM will accept comments on this DEIS for forty-five (45) days 
commencing on the date the Environmental Protection Agency (EPA) 
publishes its Notice of Availability in the Federal Register. We 
expect EPA will publish that notice on May 14, 1999. 


i 


If you wish to comment on the DEIS, we request you make your 
comments as specific as possible. Comments will be more helpful 
if they include suggested changes, sources, or methodologies. 
Opinions or preferences will not receive a formal response. 
However, they will be considered and included as part of the BLM 
Gecision making process. 


This DEIS was prepared pursuant to the National Environmental 
Policy Act and applicable regulations, and other licable 
statutes, to address possible environmental and socio-economic 
impacts which could result from this project. The DEIS is pot a 
Gecision document. Its purpose is to inform the public of the 
anticipated impacts associated with implementing the proposed 
action and to evaluate alternatives to the proposal. 
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‘If you have any questions concerning this project, please call 


Richard Zander et (307) 684-1161. 


WY 82834 [(richard_zander@b1za.gov) . 
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development on lands in the Powder River Basin (PRB). This 
include federal lands administered by the BLM and USDA Forest Service (FS), and is known as 
the Wyodak CBM Project. Development scenarios of 3,000 and 5,000 new productive 


Project 
the analysis of the cummiative effects of 3,890 productive wells (Proposed Action), 5,890 
productive wells (Alternative 1), 2,890 productive wells (No Action Alternative), and associated 
facilities, including roads, pipelines, and CBM compressors (Map 1-1). 


Shortly after the Record of Decision (ROD) for the Gillette South CBM Project EIS was signed 
in October 1997, a meeting was held by the BLM to discuss the implications of this ROD 


have occurzed since the Gillette South CBM Project EIS was completed. 


Drilling CBM wells on lands where mineral rights are owned and controlled by the federal 
government must be conducted under an approved application for permit to drill (APD) issued by 
the BLM. In considering whether to approve APDs, the BLM must consider the possible project- 
specific and cumulative environmental impacts to ensure compliance with the National 
Environmental Policy Act of 1969 (NEPA). This draft EIS was prepared to meet that 
requirement. An additional analysis, which will look at the site-specific impacts of the drilling 
location and its relationship to the range of impacts documented in this analysis, will be completed 
in response to the filing of an APD and prior to approval by BLM. 


When the location and operational requirements for gas compression facilities that are needed for 
permit 


a complete analysis of Prevention of Significant 
Available Control (BACT) would be prepared. The analysis contained in this draft 
EIS is not intended as an air quality regulatory determination. PSD increments are used here only 


to evaluate air quality impacts. 


The purpose of, and aced for, the proposed CBM development is to allow for the orderly 
development of the resource to meet the energy needs of the nation. Development of federally- 
Of royalties to the U.S. Treasury and the State of Wyoming. The leascholders will be able to 
mrercise their rights within the project srea to drill for, extract, remove, and market CBM within 

me stipulated in the lease. Also included in these lease rights is the right to build and 
extensions or renewals granted by the appropriate authority. 


ee re gente ae ene aldiionsl development of Seteee 
pperties within the Wyodak project area that were not analyzed in the Gillette South EIS 
and the ( North EA. This project area includes new developments within the Gillette South 
EIS and Gillette North EA areas and locations now being developed exclusively on state and 
private oil and gas leases outside these original assessment areas. An estimated 890 productive 
CBM wells were in place within the Wyodak project area by the end of 1998. Production statistics 
for 420 CBM wells were available for February 1996 (PI/Dwight’s, 1998). Production 
statistics for 638 productive CBM wells were available for November 1998 (PI/Dwight’s, 1999). 


For the purpose of this analysis, the BLM estimates the following conditions: 1) up to one-half 
of all new CBM wells thet would be drilled within the project area would be located on lands 
where these mineral rights are owned privately or by the State of Wyoming; and 2) up to one-half 
of all the new CBM wells that would be drilled within the project area would be located on lands 
where CBM mineral rights are federally owned. Drilling wells under an approved APD is the only 
way to determine the potential for CBM production os federal lands. The private- and state-owned 
gas will be developed regardless of the outcome of this decision, but under the Proposed Action 
the project would include development of private, state, and federal CBM properties. 


The operators propose to develop CBM within the project area by increasing the total number of 
wells and ancillary facilities where economically feasible. This proposal would enhance recovery 
of methane from the project area by increasing the availability of gas supplies, thus allowing 
Operators to provide more gas to companies distributing and supplying methane to consumers. 


LOCATION OF THE PROPOSED ACTION 
The proposed CBM projects are located in central Campbell and northern Converse Counties, 
Wyoming, within the eastern portion of the PRB. The include additional 


development 
within the Gilles South EIS essessment area and the North EA assessment area, and in 
exrounding areas 1-1). The wells would be located within a project boundary extending 
from approximately 33 miles north of Gillette, Wyoming to 24 miles south of Wright, Wyoming. 
_ Wells would be located on lands adjacent to the coal mines along the eastern project boundary, 
and would extend to a western boundary located about 18 to 36 miles to the west. For reference, 


1-2 


‘minerals within the project area. Coal bed gas (or CBM) currently is leased by the federal 


i 
i 


Hl 


and gas rights constitutes about SO percent 
coal rights totals about 88 percent of the project area (Map 1-4) 
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The BLM"s Buffalo Field Office (BFO) administers oil and gas leases for all 


infringing upon any ownership right of the U.S., amy contract or lease involving 1909 or 1910 
Coal Act lands where the U.S. is the owner of coal rights reserved to the U.S. 


Leasing of federal lands and federal minerals administered by the BLM is subject to the limitations 


surface use plan approved by the FS District Ranger for on-lease activities, which is part of the 
APD that must be approved by the BLM Field Manager. A special-use permit is issued by the FS 
to manage off-lease activities on FS-administered frderal lends. On-lease production facilities are 
suthorized by Sundry Notices. 


EES Ti St Se Seeeeton Complain (WOCK) ean Gling afd we 
ya phn an approved APD for all oil and gas wells drilled in the state, including 
wells. The WOGCC also regulates reserve pits and water encountered (surface flows) or 


produced during drilling operations. 


The State of Wyoming requires water produced in conjunction with CBM development to be put 
to beneficial use and requires approved permits from the Wyoming State Engineer's 
Office t0 appropriate groundwaser or surfece water or to impound produced water. 
Stream channel modification, construction of new reservoirs, and some types of dam modification 
on existing reservoirs also require permits from the WSEO. 


The Water Quality Division (WQD) of the WDEQ regulates increasing sedimentation, erosion, 
and other issues affecting the quality of water. WQD also is responsible for granting a National 
Pollution Discharge Elimination System (NPDES) permit for surface discharge of produced waters 
from CBM wells. The WQD also issues NPDES permits for pipeline construction activities that 
Gistard five or more acres or involve temporary discharge to “Waters of the State" during 


The WQD also administers a voluntary State Wetland Bank where landowners can temporarily 
“bank” newly-created wetlands as a wetlands credit. The existence of a non-wetland use is 
28 Nip othpemearb yee cwegpcpine, beakers sone yh heres tye fa 
Fo age (O00 oh en fr oe tw Where the U.S. Army 
Engiacers (COE) exerts federal jurisdiction over banked wetlands, the outcome of 
eae 
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RA 0 cathaatln. na os uncaces Os Qstsdeten, en. i tenisbaion of 
wetlands, and to preserve and eohance the natural and beneficial value of wetlands by Ex" 
Order (BO) 11990, May 24, 1977, (Protection of Wetlands). A BLM instructional memo 
summarizing the operating procedures used to implement this federal policy for all WV 
wetiands administered by the BLM is included in Appendix A. 
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The COE authorizes activities that would impact navigable waters and waters of the U.S. through 
cee St oe etl the 
construction notification of ectivities. “Waters of the U.S.° is a collective 5 : 

subject to regulation by the COE under Secsion 404 of the Clean Water Act. cae 
2 permit when dredge or fill activities are planned in waters of the United States. A ry 19, 


1998 letter describing COE jurisdictional areas, regulated activities, end 
in relation to CBM production activities in northeastern Wyoming is included 


The AQD of the WDEQ enforces U.S. and W';~ming Air Quality Standards and 
authorizes the construction and operation of compression facilities. A Section 21 permit 
eqeteuten bagunigenncneeeeain Baer nens, Seber eae aan 
source, facility, or process that may cause or increase the cmissiov: of an air contaminant into the 
atmosphere. All operations would be required to comply with WDEQ rules regarding noise limits. 
No permits would be required for the proposed project from the affected counties, the City of 
Gillette, or the City of Wright. 


As part of the APD approval process for federal lands and/or federal minerals it administers, the 
BLM reviews the surface use and drilling plans submitted by a company. For CBM development, 
BLM also is asking operators to submit a water management plan (Appendix B). After the BLM 
receives a Notice of Staking (NOS) or an APD and before approval, an onsite inspection is made 
of the proposed drilling locations, access roads, water management, and other potentially-disturbed 
areas. BLM personnel, company representatives, and the surface owner(s) usually attend the 
inspection to determine site-specific conditions for approving the APD. As part of the APD- 
approval process, BLM requires standard and, in some cases, special site-specific protective 
measures in design and operation of the proposed project and may require establishment of 
additional monitoring wells. 


Before construction, the Companies would be required to follow BLM land management guidance 
and decisions, and comply with existing laws for threatened and endangered species; cultural, 

; nests. The actions 
Buffalo RMP (USDI 
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ee ee Buffalo Field Office are contained in Appendix 


As part of the APD approval process for FS-edministered federal lands, the FS reviews the surface 
use plan and BLM reviews the drilling plan submitted by a company. After the FS and BLM 
receive the NOS or APD and before approval, an onsite inspection is made of the proposed 
drilling locations, access roads, and other potentially-disturbed areas. Agency personnel and 
company attend the inspection to determine site-specific conditions for approving 
the APD. As part of the APD approval process, the FS and BLM require standard and, in some 
cases, special site-specific protective measures for design and operation of the proposed project, 
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wells. 
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‘ > stability and productivity of the land bese and quality of life for the people 
wnities in the area. The TENG is managed to provide for multiple land uses, including 
3 deve a broad spectrum of dispersed recreation opportunities; characteristic 
| ity Gh chetet Goan epee guinan unset nameenns cmemhens 
possible (USDA FS, 1985). 

All of the TENG is available for oil and gas leasing. Many leasing restrictions were developed 
by the FS in 1994 for use within the TBNG. Any restrictions applicable to drilling or production 
activities may be included as conditions of approval for activities on post-1994 leases. These 
restrictions can be reviewed to provide insight regarding conditions of approval that may be 
applied to future APDs within the TENG (USDA PS, 1994). The FS would apply any appropriate 
conditions of approval to APDs that are needed to protect site-specific resources or conditions. 


PUBLIC PARTICIPATION 


The Council on Environmental Quality (CEQ) regulations require an “earty and open process for 
determining the scope of issues to be addressed and for identifying significant issues related to a 
Proposed Action (40 CFR 1501.7). Scoping was conducted through a direct mail process and 
a public meeting. The mailing list included landowners, business groups, environmental groups, 
and other imerested members of the public. 


The Notice of Intent (NOD) for this EIS was published in the Federal Register on Jarmary 29, 
1998, and a public meeting was held on February 5, 1998 at the Holiday Inn in Gillette. All 
substantive comments the BLM received during these meetings have been used to direct the scope 
and analysis of this EIS. Public scoping comments were accepted through March 2, 1998. A 
letser that summarizes both the issues raised at the scoping meeting and contained in written 
comments is presented as Appendix C (3/19/98 letter to “Partner*). 


CHAPTER 2 
PROPOSED ACTION AND ALTERNATIVES 


This section describes the proposed Wyodak CBM project and the alsernatives that were developed 
for consideration in this EIS. Three sltermatives are analyzed comparatively in the EIS: 1) the 
Proposed Action (project area); Z) Alternative 1 (expanded project area); and 3) the No Action 
Alsernative. In addition, other alternatives that were considered but not analyzed in detail, also are 
discussed. 


Summary 


The Proposed Action consists of drilling, completing. operating, aod reclaiming approximaic:y 
3,000 new productive CBM wells and related production facilities. The project area is located ia 
the eastern PRB within central Campbell County and northern Converse County, Wyoming (Map 
2-1). ‘The Companies base this proposed activity on the preliminary development plaus that were 
submitted to the BLM in 1998. 


Development of natural gas (coal bed methane) wells and related facilities assux:.aied with the 
Wyodrk CBM Project would be included. Proposed CBM development is based on an assumed 
40-ecre well spacing pattern. The exact well locations will be determined to this EIS 
during the environmental analysis conducted for each well’s APD, which would be reviewed and 
approved on a case-by-case basis. The APD process sllows conditions of approval to be 
developed for each well on the basis of site-epecific water monitoring requirements and 
environmental constraints. In addition to well sites, other facilities, such as access roads, gas 
gathering and water disposal pipelines, electrical utilities, and compressors, would be developed 
to facilitate natural gas (methane) production in the weil fields. 


Coal bed methane is owned by the federal government for approximately 50 percent of the project 
area. For the purpose of this analysis, the following conditions were assumed: One-half of the 
3,000 new productive wells are estimated to be federal wells; an estiraated 400 wells would be 
drilled by 20 different companies, on average, each year during the initial development period of 
five to ten years; most drilling activity would occur within the initial development period; and the 
actual rate of development would depend on the productivity of the wells and the ability to 
compress and market the methane. Currently, interest in immediate CBM development is high. 
More than 40 companies filed APDs with the WOGCC through 1996, for CBM weil locations on 
federal, state, and private lands within the PRB (WOGCC, 1999). 


In addition to the proposed new wells, the Proposed Action also includes increased rates of 
developmen, CBM production, and surface water discharge wnd an increased area of disturbance 
within areas previously analyzed in the Gillette North CBM Project EA and the Gillette South 
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of Wright, Wyoming. As stated under the “Location of the Proposed 
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tenes. Under the Proposed Action, the project would iaciade well 
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@llep 1-1). Both the Gillewe North CBM Project EA and Gillette South CBM 
f aseas are contained within the project area boundary for this EIS. 


iteneh Cid com ol Ge teeuns Sem 33 miles north of Gillene to 


interest but there is no legal 


boundary was delineated by industry 
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Gevelopment and production 
from private, state, and federal properties. However, CBM development likely would continue 
ea eS 


The area analyzed under the Proposed Action (the project area) totals approximately 2,400 square 
miles (1,538,000 acres). Well spacing, combined with a preferred approach to locating wells, 
results ip grouping of most wells into “pods* of about ten wells, depending on the structure of the 
coal seam. Developed areas may have up to 16 wells per square mile based on an assumed 40- 
ecze spacing. Development typically would result in wells drilled within productive portions of 
Ge project area on a spacing determined by the WOGCC. The remaining less productive portions 
of the project area may never have any activity. As a result, the average density of new wells, if 
all 3,000 productive wells were drilled, would be approximately 1.3 wells per square mile. Refer 
to Table 2-1 for additional information. 


The BLM has a general policy thai requires access roads to oil snd gas wells on federal lands to 
be crowned, disched, and, in most cases, graveled or otherwise surfaced. The BLM’s general 
policy is based on the typical requirements for owlti-component rigs. For CBM development, an 
om has been made to this policy in consideration of the following factors. A water well 
would be used for both drilling and completion activities. This type of drill rig and the 
Sap lo supports its operation are modest in size, when compared with muiti- 
and Saat weed 0 G08 Gemper cnavendiona ofl ond a wets Each 

cual cam weed atmos one to three days. Well completion also would occur within 

rete he 9 Typically, wellpads would uot be leveled unless steep terrain could not be 
avoided. For producing CBM wells, on average, well service visits would be expected to occur 
cace a month. As result, two-track unimproved roads or trails would be used for access to the 
sone dost eck In some cases, roads will seed to be upgraded to BLM's minimum 
Gus :0 special conditions such as rough topography or stream drainage areas. 


The Marte onthe: vlog eagmmre ry Nig opie nye ya mca 
activity would to the estimated five-year to ten-year initial developrnent 
, A Certain member of wells would be drilled and connected 10 each year within 

of de project area. wt ee ay np vite pacha: ts Loa Te 
yess. Acteal well locations will be determined by the success of previous drilling, which 
determines where CBM can be produced efficiently. mumbers of wells being drilled could 
vesek from various economic factors thet would cause companies to limit activity. The estimate 
protective Mf of Ge project is 10 tw 20 years. A study conducted by the BLM projects an 
eotinated overages CBM well lif of 12 years (USDI BLM, 1996a). 
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| 1000 HP Fisid Gathering Line Engines Operational by 5/97 
Additional 1000 HP Field Gathering Line Engines 

: Total Number of 1000 HP Pield Gathering Line Bagines 
Nember of Compressors per Station 
Compressor Bagine Capacity (Gas vohune) 
Compressor Bagine Capacity (Wells) 


1500 HP Field Gathering Line Engines Operational by 5/97 
Additional 1500 HP Fietd Gathering Line Engines 
Total Number of 1500 HP Pield Gethering Line Engines 
Number of Compressors per Station 
Compressor Bagine Capacity (Gas volume) 
Compressor Bagine Capacity (Wells) 
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Eipsiins Compremen 
Stations Operational by 5/97 
Additional Staions 
Number of Stations 


1500 HP Transmission Pipeline Engines Operational by 5/97 
Additional 1500 HP Transmission Pipeline Engines 
Total Number of 1500 HP Trassmizsice Pipeline Bagines 


Compressor Engine Capacity (Gas volume) 
Compressor Regine Copety (Welt _ 
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BEST COPY AVAILABLE . 


Wells (rejected: 
New Productive CBM Weils (total): 
New Productive CEM Wells (federal of & gas ownership) 


380 HP Booster Compressor Engines Operational by 5/97 
Additonal 380 HP Boose: Compressor Engines 


Total Number of 380 HP Booster Compressor Engines 
Number of Compressors per Station 
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" Available (by the end of 1998): 
Pipeline Capacity (by a 
120 MMCFD 
160 MMCFD 
40 MMCFD 
$85 MMCFD 
450 MMCFD 
Misc. line for CBM gas) 20 MMCFD 
—— — 1,095 MMCFD 1,095 MMCFD 1,095 MMCFD 
* Compression facilities were estimated based on logical ficid-wide development plans, and do not vary by alternative. Alsernatives are based on differing well 
° numbers considered in this analysis. 
Note: 
Gas production is measured in cubic feet per day. 


MCFD represents 1,000 cubic feet per day; MMCFD represents 1,000,000 (one million) cubic feet per day. 
ac = acres; sq mi = square miles; ac-fi/yr = acre-feet per year (1 acre-foot = 325,829 gallons). 


; BEST COPY AVAILABLE 
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The Companies propose to develop well fiekis within the project area for the Wyodak CBM 
Project ELS, <unsisting of the following development activities: 
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Acres of Potential Surface Disturbance Associated with Proposed CBM Development 


Potential Short-term Disturbance Only (until facilities completed and reclaimed) 

Drill Sises (daring drilling) * 825 1,375 | $50 

4,500 7,500 | 3,000 

2,910 4,850 1,940 

2,038 2,038 2,038 

10,273 15,763 7,528 

| 0.7% 0.7% 0.5% 
| 5,400 9,000 3,600 
| % 0 2 
75 125 50 

51 51 51 

37 37 37 

15 15 15 

900 1,500 600 

6,514 10,788 4,377 

0.4% 0.5% 0.3% 
) TOTAL POTENTIAL SURFACE DISTURBANCE (acres) 16,751 26,491 11,881 
of area 1.1% 1.2% 0.8% 


* Upto 10% more new CBM wells may be drilled (drill sites) than are produced (as well sites). Short-term drilling disturbance from unproductive weils 
is included. Acreage for drill sites (during drilling) encompasecs acreage fox productive CBM well sites. 

* Does not include ecreage for productive CBM well sites. This screage already is included under drill sites (during drilling). 

Notes: 

Potential Surface Disturbance is estimated in acres. (For reference: 43,560 square feet = 1 acre; 640 acres = | square mile). 

Short-term Disturbance = Disturbance during drilling or installation of facilities, followed by reclamation, up to approximately 3 years. 

| Long-term Disturbance = Disturbance continuing during the life of the project, followed by reclamation, approximately 10 to 20 years. 
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needed, t ensure safe, year-round access. At the conclusion of the project, roads and culverts 
that improve access to livestock pastures or calving areas, cultivated fields, ranch buildings, or 
other areas could be left in place with surface owner concurrence. All roads no longer needed will 
be reclaimed. 


Drilling Operations 


Typically, drilling operations will be confined within a 100 feet by 100 feet well site area that is 
not leveled and is not cleared of vegetation. The use of cut and fill construction techniques to 
level work areas will be limited to areas where the lend surface is too steep to allow the drill rig 


necessary an estimated ten percent of the time and may disturb up to 0.25 acre per well that is 
located in difficuk terrain. Areas disturbed, but not needed for production, will be reclaimed as 
soon as practical after the conclusion of drilling. At the conclusion of the project, all disturbed 
areas no longe: needed will be reclaimed. 


A mobile drilling rig will be driven to the well site and erected. Typically, a truck-mounted water 
well drilling rig will be used to drill CBM wells. Additional equipment and materials needed for 
drilling operations, including water, would be trucked io the well site. The proposed project 
would require approximately 8,000 gallons (or 0.03 acre-feet) of water per well for cement 

well stimulation, dust control, and possibly drilling (non-toxic drilling mud is 
handle certain downhole conditions). Drilling mud usually is native mod and 
bemtonise. As hole conditions dictate, small amounts of polymer additives and/or potassium 


The de and completion operation for a CBM weil normally requires approximately seven to 
Sa Each well would 


Ghar 2 - Prepeeed ate ont Aor _ 
determine whether wells will be produced. Once determined t be productive, wells would be 
shut-in until pipelines and other production facilities are constructed. 

Well Production Facilities 


If wells are productive, a very small part of cach well site, perhaps five or six fect square, will 
be leveled to install wellhead facilities. A weatherproof covering will be placed over the wellhead 
facilities. No additional structure will be constructed at the weil site for gas-water seperation 


facilities. A downhole pump will be utilized to produce water from the uncased open hole imserval 
located below the steel production casing. Methane gas will flow to the surface using the apace 
between the production casing and the water tubing. No pumpjecks will be located at the 
wellheads. The long-term surface disturbance (10 to 20 years) at each productive well location 
where no cut and fill construction techniques are utilized is likely to encompass a negtigibie area, 
much less than 0.1 acre. The long-term surface disturbance at each productive weil location where 
cut and fill construction techniques are utilized is likely to encompass approximately 40 feet by 
80 feet, or approximately 0.1 acre. Well site production facilities typically will not be fenced or 
otherwise remuved from existing uses. 


Pipeline trenches for well gathering lines are expected to disturb portions of 40-foot wide corridors 
temporarily and to be reclaimed as soon as practical after onstruction is completed. Trenches will 
be constructed along the two-track well access roads wherever possible. Separate gathering lines, 
averaging one quarter to one-half mile long each, will be buried in the trenches and will transrort 


methane gas to production pod facilities and produced water to discharge points. 


At the conclusion of the project, roads, culverts, cattleguards, pipelines, stock watering facilities, 
or other structures could be left in place for any beneficial purpose of the surface owner. 
Electrical service would be available where CBM wellhead or pod production facilities were 
located, at the landowner’s expense. Water wells and produced water would be evailable to the 
surface landowner, with a,propristions, diversion, and storage rights already property filed with 
the WSEO. Ponds and reservoirs would continue to store water if surface owners elect to manage 
the wells and continue pumping water from them. All federally-owned surfaces that contain 
disturbed areas or facilities that are no longer needed will be reclaimed. All disturbed areas and 
facilities that are no longer needed and are located on private land also will be reclaimed, unless 
landowners elect to manage the wells and continue pumping water from them, or desire to keep 
the access roads intact. 


Electrical Distribution Lines 


Electricity would be used to power downhole pumps during well development and to initiate and 
maintain production. A limited sumber of newly-constructed, high-voltage distribution lines are 


anticipated. Electricity will be routed to well sites and ancillary facilities within the transportation 
corridor. Direct burial cable will be the preferred method of electrification, unless otherwise 


impractical. Electrical lines connecting the wells and the production pods will be buried in the 
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wenches excavated for well gathering limes. Overhead electrical lines will be installed along the 
pod access road or in a more suitable location. All overhead electrical lines will utilize rapeor 
protection designs. At the conclusion ¥ the project, overhead distribution systems not owned by 
— Operators will reclaim areas and facilities no longer 


Power Generation 


Both aataral gas-fired and diese! engine-powered generator? may be used on a temporary basis at 
individeal wells until electrical distribution lines are constructed. Either electrical motors or 


natural gao-fired reciprocating or microturbine engines will power booster or blower units. Puture 
Cogspressors are anticipated to be natural gas-fired or ele-trical units. 


Typically, gas production from cach well will be individually measured and mechanically or 
electronically recorded at a central collection point or pod building. Gas gathering lines for an 
average of ten wells will be tied together in a production pod, where metering for all the wells in 
that pod will be done. At the production pod, gas is commingled into the gas gathering system, 
fhich traneports & to the compressor station. An improved road, averaging one-half mile in 
length, will be constructed to each production pod and will disturb an area not expected to be 
wider than S5O feet. Each production pod facility will disturb approximately 0.25 acre. At the 
conchusion of the project all disturbed areas and facilities no longer needed will be reclaimed. 


Pipelines 
Thee types of pipelines would be constructed as part of the proposed project: 


1. Ges-gathering pipeline systems (low pressure, from wellhead to pod building, and from pod 
building through trunkline t the compressor station) 


2. Produced water-gathering pipeline systems 
3. Gas-delivery pipelines (high pressure, from compressor station to existing transmission 


Reclamation of pipeline corridors will occur as soon as practical after pipeline construction is 


( 
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im the same trench/disch, ‘when practical, and buried. Construction and installation of pipelines 
would occur immediserty after well drilling. Access roads typically will follow the pipeline right- 
of-way, except in a limited mumber of cases where topography dictates or as surface owners 
require. Separate gathering lines will transport methane gas © prodaction pod facilities and 
produced water sway from wells to points where water discharge will occur. 


Pod gathering lines, sveraging two miles long, each are expected to disturb portions of 40-foot 
wide corridors, and will transport gas from each production pod t a trunkline. Separate 
trunklines, averaging six miles long each, will disturb portions of 50-foot wide corridors, and will 
transport gas to compressor stations. 


Produced Water-Gethering System and Discharge Facilities 


Based on the production characteristics from a composite of approximately 300 CBM production 
wells located within the project area (PI/Dwight's, 1998), water production is expected to average 
12 gallos per mimute (gpm) per well. This estimate of waser production was compared to updated 
production characteristics from a composite of 638 CBM wells in the PRB, which average 10.4 
gpm of produced water (Pi/Dwight’s, 1999) and tw WOGCC production statistics for 
approximately S00 Wyoming CBM wells, which average 14.6 gpm of produced water (WOGCC, 
199@a). For the purposes of this analysis, water production is expected to average 12 gpm per 
well over the life of the weil. 


This value will vary within the project area and throughout the life of a well, with slightly 
increased values occurring in the western portion of the area ami at the beginning of a wells life. 
Water production, on average, would not be expected w exceed an estimated of 0.05 ac- 


f/day/well (17,280 gallons/day/well). As anticipated development expands toward the western — 


portions of the project area and deeper coal beds under greater pressures are developed, water 
production from CBM wells likely will increase and exceed the average water production for the 
project. Water production may decrease with time. The approximate productive life for cach 
CBM weil is 12 years (USDI BLM, 1996a). Produced water contaias an average (mean value) 
of 764 mg/l Total Dissolved Solids (TDS) based on WDEQ discharge muuntoring report data from 
S77 CBM effluent (discharge) samples reported t© WDEQ between 12/31/93 and 12/31/97 
(WDEQ, 1998a). 


Produced water may be discharged from individual wells o: collected and discharged at a multi- 
well central poim. All produced water would be discharged only at NPDES permitted points. 
Produced water-gathering pipelines would be constructed along the well access road wherever 
feasible, from the wellhead to locations where water discharge will occur. These gravity-fed water 
lines would be placed together in the same trench/disch as gas gathering lines wherever practical, 
and buried. 


Produced water is expected to be discharged into surface drainages from ptpelin<s that average one 
half mile in length and disturb portions of 30-foot wide corridors. Some discharged waters aay 


be contained near the discharge point in small impoundments. Produced water is cxpected to 
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average 12 gpm Groughout a 12-year (previously estimated by BLM) w 15-year (possible) 
prodsction life for each CBM well. Operators will be asked to develop water management plans 
where ausiti-well projects are planned. These plans will address how large volumes of produced 
water would be managed on a drainage-by-~drainage besis. 


There is likely to be en average of one water discharge point per three to six CBM wells. Several 
Gischarge points may be combined imto each NPDES permit within the project area. 


Ges Delivery System 


High-pressure gas delivery lines connecting compressor stations with existing transmission 
papelines are expected to be located along existing meds. Disturbance related to these delivery 
Himes is expected t be confined to areas not wider than 40 feet, located within rights-of-way 


already established 


The pipeline capacity for the life of the project is estimated to be 1,095 million cubic feet per day 
Q4M4CFD). As the existing capacity (160 MMCFD as of the end of 1998) of pipelines already 
im place is reached, the least productive wells are likely to be taken off line until additional 
papeline capacity is available. Production must be established before potential additional pipelin: 
locations cam be identified for site-specific environmental analysis. Existing and proposed high- 
pressure gas delivery lines are shown on Map 2-1. 


Development will be constrained by the pipeline capacity available © transport compressed gas 
to markets. The total gas production for the sumber of CBM wells projected exceeds the existing 
pipeline capacity. As producing areas are depleted, compressors are likely to be removed and 
relocated t productive areas. Up to 11.4 MMCFD of gas may be utilized locally tw generate 
electricity if the Two Elk Power Plant is constructed. The Two Elk Power Plant also may utilize 
some CBM produced water in its operations. 


Pipeline Compression 


Prodnced natural gus (methane) under wellhead pressure would move through the low pressure 
gas gathering system to 8 compressor station. Typical gathering system line pressure is less than 
100 pounds per square inch (psi). Gas arriving at the compressor station would be compressed 
from line pressure to facilitate transport and imtroduction of the gas into an existing transmission 


pipeline. 


The use of iow horsepower (HP) G80 HP) natural gas or clectric-powered boosters or blowers 
eny te required to eahance gas flow through certain pipelines. Individual booster compressors 
may be located at some production pods. As of the end of 1998, 13 booster compressors were in 
use within the project area. The Proposed Action will require approrimately 220 additional 


An additional 0.25 acre would be disnirbed at each production pod where 
# booster cot station ts cc-locased with production pod facilities. 
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Comnpression of the gas at field compressor station would increase the pressure to an estimated 700 
t 1,450 pai. In May 1997, 15 eamerel guo-fieed sutions, containing 39 1900-HP 


engines aad five 1000-HP engines were in use within Ge project even. The Propossd Acton wil 


an cotimated 34 achJitionnl field compressor stations, containing | 

ht is anticipated that 1,S00-HP and 1 ,000-HIP natural goo-fired engines would drive 43 and 13 asw 

compressors, reapectively. Oue existing field compressor station ultimately is expected t contain 
str 1,000-HIP englass end to poodace 2 long-tarm dlsurtence of 20 acres. The 48 field 
compressor stations each would support one to four 1 ,500-HP or one to six pines and 
each station would disturb approximately 1.5 acses. The Proposed Action also will require five 
new transmission pipeline stations. which would commin 0 woul of 18 1500-HP 
engines; each station would distarb approximately 3 acres. All compressors are expected to be 
hzused within structures. Compressor stations are expected to be bull: along existing roads and 


are mot expected to require amy arw roads or improvements to existing roads. 
Anticipated Level of Activity and Project Life 


The total project life, including production, is expected to be 12 t 20 years. The estimated initial 
development period (drilling phase) is 5 t 10 years. APDs for up tw 400 federal wells could be 
approved by BLM in a given year. Twenty companies, on sverage, may have CBM development 
projects operating concucrently within the project area during the initial development period. 
Approximately SO to 400 wells per year may be drilled by each Company. The minimum aumber 
of drilling rigs required tw drill 400 wells anmually would be twelve drilling rigs conducting 
Grilling or completion operations concurrently for an estimated 200 to 300 days within a calendar 
year (the estamated period when weather and soi] conditions are suitable for access t the weil 
location and drilling or well completion operations). ht is likely thet the Companies would utilize. 
Om average, an estimated 25 drilling rigs t allow for poor weather conditions, mechanical 
problems, and scheduling concerns. 


Hydrologic Monitoring and Mitigation 


An imgegral part of the Proposed Action is ‘he hydrolugic monitoring that detects impacts on other 
water users and provides data for control amd operation of the Companies’ CBM projects. 
Monitoring plans will address the following: objectives. standards, procedures; tvneframes; data 
managemeat, an‘ groundwate: and surface weter monitoring. 


Plans would address the following: 


» Monitoring required under the terms of NPDES discharge permits issued by he WDEQ, 
APDs approved by the WOGCC or surface management agency (BLM or PS) (Appendix B), 
groundwater or surface water appropriation permits approved by the WSEO. and on-location 
p& permits approved by the WOGCC; 

> Requirements for reporting on surface flows encountered during drilling © WOGCC; and 
+ Requirements comained in aay execuisd Water Well Agreement. 
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for logic monitoring and mitigation would be re-evaluated periodically by the 
| with the BLM, other involved surface management agencies, 
2. WOGCC, CBM operators, landowners, coal operators, and other downstream 
imperests. 
Whether production of methene occurs by encountering free gas trapped in the coal seam or by 
weter t reduce pressure and induce gas flow, it is possible that nearby water wells 
im the coal could experience a decline in hydraulic head (for example, an increase in 
Gs Gopth w Ge static water level in the well bore). If the decline in head were a significam part 
of Ge wtal available heed ot a particular water well, then that water well likely would experience 
8 reduction in its capacity to deliver water (yield) and possibly an increase in the concentration of 
methene 


Mositoring hat been cccurriag im the Gilleme North CBM Project EA and Gillete South CBM 
Project EIS assessment areas to validate precicted impacts and to identify needed mitigation This 
wouk) be contimued and expanded tw cover the Wyodak CBM EIS sssessment area. 
The Water Well Agreement, previousty worked out by landowners and CBM operators as part of 
G@e Gilleme North CBM Project EA and Gillette South CEM Project EIS, will be required to be 
Offered to affects’ surface owners before federal APD's will be approved. BLM will contime to 
suggest that operators also make this agreement svailable © surface owners when developing 
privete- and state-owned minerals. A copy of this agreement is contained in Aupendix D. 


The Waser Well Agreement addresses monitoring of any property-permitied water weil thet falls 
withis Ge Ciscie of Inflsence (COD of a CBM production well. This CO! is defined as a one-half 
mile radius around a CUM well. The Waser Well Agreement also addresses how the CO! would 
be expanded, should there be interference with a water well within the COI. If no water weil fails 
within the initia! COI, the COl would be expanded to the next nearest water well lupaired weils 


can be restored by reconfiguring, redrilling, installing a new well, or by other means. 


If landowners do not accept the Water Well Agreement, a second option for water wei] nutigation 
wil 


used. As a recond option, mitigation of these impacts in accordance with state water law 
will This would occur if water levels drop below the lowest point of diversion 
ia Ge vicinity of Ge well and well yields are reduced below historic }eoduction levels. Mitigation 
under state law would be developed on a case-by-case besis. consultation, with the WSEO. the 
affected landowner, the operator, and the BLM. Possible ways i: which mitigation could be 
accomplished at the cost of the operator are: temporary :cplacement with commercially -purchased 
water or water produced by the operstor, or reimbursement to a well owner for increased pumping 
costs essociased with a greeter lift. Permanent replacement would be accomplished by drilling » 
replacement weil 


Through the independent groundwetsr monitoring program being carried ot by the BLAl, 
information on lowered water levels (drawdown of the stat water levels 2 wells completed 
withia the coal stan) sad on the status of the sand aquifers is being obtained and tracked This 
information will eusble the BLM t evaluste impacts. This information could be greatly 
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supplemensed if afl mo “oring information being gathered by operators were brought into one 
common detabass. Th -o ‘ operators are carrying out this type of activity under the Girection of 
the Gillewse Area Grova-. ater Monioring Organization (GAGMO). 


The CBM operators report to the WSEO on an individual tesis, but & is time restrictive for the 
WSEO to combéee individual operator reports and plot combined drawdown curves. Combining 
information from CBM operators with that gathered by Ghee BLM, the WSEO, and the coal 
operators would provsie a comprehensive view of what is happening. 


Because impacts t groundwater are of the highest concern ip the project area, operators 
developing federal CBM will be required to join a group similar © GAGMO for the purpose of 
providing a common reporting method and databese of their monitoring results. This group is 
called the Powder River Area Groundwater Monitoring Organization (PRAGMO) and was 
organized in April 1999 to collect and distribute CBM groundwater monitoring data. PRAGMO 
members will be reguired to provide a yearly combined drawdown map of the results of their 
CBM activities. This compiled and imerpreted information, along with the comprehensive, 
uninterpreted data, will be furnished w the BLM and WSEO. The WSEO, BLM and Ge 
PRAGMO group are working t develop a coordinated set of monitoring standards, but until this 
work is completed, the following specific activities will be required. 


Specific Monitoring Activities 
Groundwater 


The following monitoring would be required of the Companies. The data would be submited to 
the BLM as well as the appropriate state agencies (WSEO, WDEBQ, WOGCC) or BLM, os 
required by currem permitting requirements. 


> Baseline static water levels, productive capacity, and methane concentration: for all property- 
permitted water wells within the COl as defined by the Water Well Agreement in Appendix 
Dd . 


* Quarterty monitoring of static water levels and methane concentrations selected wells within 


and around the project area. The CBM operator would be required to submnit 8 monitoring plan 
to the WSEO prior t pumping any water. 


* Periodic monitoring of static water levels in CBM production wells as required by the WSEO. 
Based on currest WSEO requirements, k is expected hat he WSEO would cequire Ge 
Operator t submit monthly reports containing the following information in eddition w static 
water level measurements for each CBM weil a) weil name. perma mamber. and location. b) 
reporting dates, same of individual responsible for report. and method of measurement, c) 
total volumes of waser and gas produced during the reporting period and cummistively since 
reporting began. d) botsom of hole pressure build-up during s minimum 8-bour shut-in period 
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once every 45 days; and, ¢) remarks or comments regarding data acquisition. These reporting 
requirements were established by the WSEO for CBM projects. If the WSEO modifies its 


CBM reporting requirements, then the revised WSEO requirements would apply here. 
» Monthly and cumulative monitoring of water production at each CBM production weil. 


> monitoring or produced water discharges as required by WDEQ for NPDES 


» Water quality analyses for surface flows encountered during drilling, as required by WOGCC. 


The following monitoring would be contimed by the BLM as a result of the Marquis;, 
Lighthouse, and Gillette North and Gillette South CBM projects to provide independent 
verification of hydrologic activities. Depending on federal budget availability, it may become 
necessary for the CBM operators to pay for some or all of this monitoring through cost 
reimbursement. 


The BLM would conduct continuous monitoring of groundwater levels and gas pressure of selected 
wells completed in the coal and periodic (one to two months) measurement of methane 
concentrations at these wells. Several of these monitoring sites could include additional well(s) 
near the coal well completed in the next shallower sand(s) above the coal (less than 300 feet). 
Some of the well sets would include a coal completion well and a well completed in the next sand 
below the coal. If adequate existing wells are available, they may be substituted for some of the 
wells described in this analysis (or possibly added to the network). Additional wells would be 
required with the new development proposed in this EIS. The monitoring well schedule and final 
location of monitoring wells ultimately would be a function of the final CBM development 
ecenario and schedule. The BLM would conduct the following sampling: 


» Periodic spot checking of measurements made by operators on their monitoring wells. 


» Periodic (one or two times per year) monitoring of additional water wells that operators are 
mt monitoring, located farther from the project area. 


» Water quality sampling from selected monitoring wells on a semi-anmual basis, analyzed for 
the constituents shown in Table 2-3. 


BLM may convert additional stratigraphic test holes to monitoring weils as stratigraphic testing 
moves into areas that currently lack monitoring wells. Costs and scheduling would be negotiated 
on a well-by-well basis. 
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Notes: 
| pmhos/cm = thousandths of unit of conductance per centimeter (2.54 centimeters = 1 inch) 
mg/l = milligram per liter (1 mg = 1 ppm [part per million); | liter = 0.264 gallons) 
pg/| = microgram per liter (1 ~g = one thousandth of a milligram or 0.001 mg or 1 ppb [part per billion]) 
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Additional Monitoring Wells 
In coordination with the WSEO, an adequate number of monitoring wells would be added to the 
existing monitoring wells that were established previously as part of the Gillette North CBM 
Project EA and Gilets South CBM Project EIS assessment and decision process (Table 2-4). 
Installation of the monitoring wells required under the Gillette South EIS and Gillette North EA 
progressed in 1998 with the addition of one new we! ~air and the finalization of one ongoing 
completion. The WSEO completed five monitoring lou.cions (3 paired) and plans on completing 
a sixth in 1999. With the addition of these wells, there are few locations where the BLM is 
waiting on the completion of required wells (Table 2-5). This probably would satisfy BLM's 
immediate needs for monitoring wells under these two plans. The BLM still will need additional 
monitor wells for development outside these assessment areas. Well locations in areas north, west 
and south of the existing Gillette North CBM Project EA and Gillette South CBM Project EIS 
assessment areas (Map 1-1) are anticipated. The groundwater modeling used to analyze CBM 
development in this EIS would be used to determine specific well locations. Following is a list of 
general areas where additional monitoring information is needed: 


Areas north of TS4N 
Areas west of R76W 
Areas south of T41N 
Areas west of R75W and north of T53N 
Areas west of R75W and south of T47N 


Cost Share on Wells to be Monitored by BLM 


Where suitadie wells do not exist for monitoring, operators would be required to obtain access, 
permit, drill, and properly complete wells (including PVC casing, stainless steel screen where 
appropriate, sand pack where appropriate, logging, and cementing) where necessary, in relation 
to their projects. In addition, operators would provide and install necessary support facilities 
(shelter and fence) and would be responsible for the cost of the monitoring equipment as specified 
by the BLM. Sates Ceenquerenn cngpnennaatD Cor ineirmEnaRinon ans equipement ans wants 
provide labor to monitor the wells. 


Implementation of Monitoring 


The monitoring well schedule and final locations ultimately would be a function of the CBM 
development scenario and schedule. If necessary, monitoring wells will be added as conditions 
of approval for APDs. 


BY 


Sand well of well pair. 


Gilmore O&G wel] acquired 3-98, plugged back and 
recomupleted 


Coai we!! of a set of wells completed for the Marquiss 
project. 


Overburden sand well of a set of wells completed for 
the Marquiss project. 


Additional (shallower) overburden sand completed 2: 
this location t evahuate vertics! leakage 


Unconfined (shallowest saturated) sand completed at 
this location to evaluate vertical leakage and recharge. 


T48N R77W S$i2 COAL Arco Federal 12-2. Drilled out bridge plug, plugged 
back and recompleted. (SASQUATCH) 

T47N R71W S19 COAL Existing (Cordero weil). 

T47N R7ZW $2 COAL i ee 

T47N R7ZW $2 OVERBURDEN SAND | Overburden sand well of a set of wells completed for 
the Marquiss project. 

T47N R7ZW $7 COAL Hoe Creek DOE project. 

T47N R7ZW $7 OVERBURDEN SAND | Hoe Creek DOE project. 

T47N R7ZW $36 COAL Existing (Amoco well). 

T47N R73W S16 COAL WSEO CBM MON #4 

T47N R73W S16 OVERBURDEN SAND | WSEO CBM MON MW 

T46N R7ZW S6 COAL Existing (Cordero well) 

T46N R7ZW S16 COAL Use this existing Western Gas well for monitoring unt)! 
replaced or no longer needed. 

T46N R7ZW $25 COAL Coal weil of well pair 

T46N R7ZW $25 OVERBURDEN SAND | Send well of well pair 

TASN R71W S6 COAL Coal weil of well pair 

TASN R7IW S6 OVERBURDEN SAND Sand well of weil pair 

TSN R7SW Si_{ COAL Coal completion te 1 dual completion wel 
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Table 2-4 (continued) 
Completed CBM Monitor Wells 


Target Zene of 


—— 


T4SN RISW $1 OVERBURDEN SAND _| Send completion in a dual completion well. 
TASN RI4W $36 COAL WSEO CBM MON #6 
T4SN RISW $31 COAL Shogrin Federal #2 acquired from Exxon 11-96. 


T44N R71W $31 COAL Coal weil of three weil set 
| T44N R71W $31 OVERBURDEN SAND Overburden sand well of three well set 
T44N R7IW $31 UNDERBURDEN SAND | Underburden sand well of three weil set 


T4N RTZW S14 | COAL 1 Coal wall of well pai 
T44N R7ZW S14 =| OVERBURDEN SAND | Sand well of well pair 
T42N R7ZW S36 COAL | Bowers 4-36 
Table 2-6 
Proposed CBM Monitor Wells 
Apprextmate Well Terget Zene of 
Loceticn Comnphetion Comments 
| TSN RMWS4S | COAL Coal 1 of well set (3 wells total) 
TS4N RI4QW S45 | COAL Coal 2 of well set (3 wells total) 
TS4N R74W $4.5 | OVERBURDEN SAND | Sand well of 3 well set 


T43N R7IW $21 | COAL Coal well of well pair 


T43N R7IW $21 OVERBURDEN SAND Sand well of well pair. This location and installation 
was discussed with Darrel Metz of Barret: Resources, 
Fed 19, 1998. 


T4GN R74W S16 COAL WSEO CBM MON #5 


Surface Water 
The following would be required of the operators: 


* Monitoring of volume and quality of produced water being discharged to the surface as 
required by the WDEBQ under the terms specified in each NPDES permit, and as required by 
the WOGCC for surface flows encountered during drilling. If the State of Wyoming modifies 
its CBM reporting requirements, then the revised requirements would apply here. 


> Additional surface water stations may be needed on the Little Powder, Powder, Belle Fourche, 
and Cheyenne Rivers snd/or their tributaries. This will depend on the location of discharge 
points, availability of existing data, and magnitude of the projected impact. The cost of this 
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monitoring would be shared by the BLM and the CBM operators. With the projected budgets, 
it is anticipated that the operators would have to be responsible for most of this cost. 


The following would be conducted by the BLM: 


» Operation of a surface water gauging station on the Belle Fourche River and additional 
stations, as necessary, downstream of the area to be affected by surface discharge of produced 
water from the project area. In addition, the Cordero-Rojo Mine complex currently is 
operating a station on Caballo Creek. 


>» Periodic sampling of water quality would be done at project area discharge points and analyzed 
as above (Table 2-3). 


» Selected channels receiving produced water would be monitored for signs of accelerated 
erosion and degredation. 


At the BLM operated station(s), stream flow, water temperature, and electrical conductivity of the 
water would be continuously recorded. In addition, periodic manually collected samples would be 
analyzed for the constituents listed in Table 2-3 with the addition of total suspended sediments 


(TSS). 
ALTERNATIVE 1 - EXPANDED PROJECT AREA 


Alternative 1 to the Proposed Action consists of drilling, completing, operating, and reclaiming 
approximately 5,000 new productive CBM wells and related production facilities in an expanded 
project area that includes all of the Proposed Action’s project area (Map 2-1). This well total 
would be 2,000 wells more than the 3,000 wells planned under the Proposed Action. Up to 2,500 
of the proposed 5,000 wells would be located on lands where CBM rights are owned by the federal 
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Comparable quantities of compression facilities would be anticipated under the Proposed Action, 
Alternative 1, and the No Action alternative, as the Companies’ ficld-wide plans for orderly 
development of CBM resources in the PRB are initiated. The Companies’ field-wide compression 
plans, currently under development, are not constrained by the scope of this EIS analysis and the 
mumber of productive wells under consideration here. The compression facilities that would 
adequately handle the gas volumes anticipated as CBM development continues were estimated in 
Table 2-1. eee a a ee 
is shown in 


Anticipated Level of Activity and Project Life 


The total project life, including production, is expected to be 12 to 17 years. The estimated 
project life of the drilling phas: is 3 to 5 years. APDs for up to 400 federal wells could be 
approved by BLM in a given year. Twenty companies may have CBM development projects 
operating concurrently within the expanded project area. Approximately 50 to 400 wells per year 
may be drilled by each company. The minimum number of drilling rigs required to drill 800 to 
1,000 wells annually would be 24 rigs conducting drilling or completion operations concurrently 
for an estimated 200 to 300 days within a calendar year (the estimated period when weather and 
soil conditions are suitable for access tw the well location and drilling or well completion 
operations). It is likely that the Companies would utilize an estimated SC drilling rigs to allow for 
poor weather conditions, mechanical problems, and scheduling concerns. 


The hydrologic monitoring and mitigation and prescribed activities defined for the Proposed 
Action also would be implemented under Alternative 1. The offer of the Water Well Agreement 
(Appendix D) to affected surface owners would be required before federal APD's would be 


approved. 
NO ACTION ALTERNATIVE 


CBM production would be established from an estimated 2,000 coal bed methane wells drilled 
within the project area, excluding lands with federal CBM ownership. Construction and operation 
of commpressors would be requiredto moveg, . §_ xansmission pipelines. Drilling would occur 
over a five year period, with as many as 400 pvcentially productive wells being added each year. 


These wells would be drilled anywhere within the project area evaluated under the Proposed 
Action (2,400 square miles), but only on lands where the CBM mineral estate is not federally 
owned. Approximately SO percent of the project area (1,200 square miles) contains lands with 
federal cil and gas ownership. The remaining 1,200 square miles (approximately) of the project 
area would be available for drilling under the No Action Alternative. ‘The average well density for 
new non-federal wells that are likely to be drilled under >: No Action Alternative is estimated to 
be 0.8 well per square mile. Additional information is contaiaed in Table 2-1. 
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Federal surface lands administered by the BLM or FS would not be expected to be affecesd by 
disturbance related to CBM drilling, since CBM drilling on lands where the ofl and gas extate is 
federally owned would not be allowed under the No Action Alsernative unless potential drainage 

| of federal CBM resources were identified by BLM. Some federaily-administered lends may be 
affected by disturbance relased to installation of production facilities or pipelines for private wells 

drilled under the No Action Alternative. The nature of the disturbance would be similar to the 

) disturbance proposed under the Proposed Action and Alsernative 1 (Table 2-2). 


The No Action Alternative is defined as the rejection of all applications for federal wells that do 
not involve potential drainage of federally-owned CBM resources. The CBQ regulations at 40 
CFR 1501.14(d) require that alternatives analysis in the EIS “inchade the aleernative of no action.° 
The Secretary of the Interior's authority t implement a No Action Alternative is limised. 


| Following is an explanation of this limitation and the discretion the Department has in this regard. 


An oil and gas lease grants the lessce the “right and privilege to drill for, mine, extract, remove 
and dispose of all oi] and gas deposits" in the leased lands, subject to the terms and conditions 
incorporated in the federal lease. Because the Secretary of the Interior has the authority and 
responsibility to protect the environment within federal oi] and gas leases, restrictions are imposed 
on the lease terms. 


Leases within the project area for the Wyodsk CBM Project EIS contain various stipulations 
concerning surface disturbance, surface occupancy, and limised surface use. In addition, the lease 
stipulations provide that the authorized representative of the Departmem of the Imerior may 
impose “such reasonable conditions, not inconsistent with the purposes for which the lease is 
issued, as the BLM may require to protect the leased lands and environment.” None of the 
stipulations imposed would empower the Secretary of the Interior to deny all drilling activity 
because of environmental concerns where leases have been issued with surface occupancy rights. 


Provisions that expressly provide Secretarial authority to deny or restrict lease development in 
whole or in part would depend on an opinion provided by the U.S. Fish and Wildlife Service 
(USFWS) regarding impacts to endangered or threatened species or habitats of species that are 
liseed or proposed for listing (for example, bald eagle). If the USFWS concludes that the Proposed 
Action and alsernatives would likely jeopardize the contimmed existence of any endangered or 
threatened plant or animal species, then CBM development, including APD(s) and related Sundry 
Notices, may be denied in whole cr in part on the affeceed federal leases. 


Regardless of development of federal minerals, developraemt would likely proceed on private and 
state leases. Under these conditions, the No Action Alternative would likely consist of drilling, 
completing, aad operating as many as 2,000 additional productive wells, 1,000 fewer wells than 
the Proposed Action, in the eastern PRB. The additional wells would be not be located within the 
| federal CBM mineral estete; wells would be located only on lands having private or state CBM 
mineral ownership. As development of the private and state-owned CBM mineral estate is not 
subject to federal approval or the NEPA process, no boundary can be assigned for activities 
| occurring on non-fe‘eral mineral estate. For the purpose of comparative analysis, the estimated 
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2,000 additional wells developing private and state minerals would be located within the Proposed 
Action project exen boundery (Map 2-1 and Tables 2-1 and 2-2). 


ALTERNATIVES CONSIDERED BUT NOT ANALYZED IN DETAIL 


A musuber of additional alkernatives to the Proposed Action were considered for the Wyodak CBM 
Project but were not carried through the full anetysis in this EIS for various reasons. These 
alternatives and the reasons they were not considered to be feasible are listed below. 


Restrict Timing on Approval of Federal Welis 


This alternative considered slowing the rate of approval for the estimated 1,500 federal wells 
inchuded in the Proposed Action. It was not analyzed in detail because there is enough flexibility 


for each APD. The rate at which federal wells are approved could be slowed down, but the mix 
of mineral ownership in the project area would lead to proportionally more wells being drilled on 
private and state leases to make up for the reduced sumber of federal wells approved. This could 
lead to drainage of gas from the federal CBM mineral estate. 


Reduce the Number of Federal Wells Approvod 
This alternative considered the drilling of fewer than 1,5/0 federal wells. It was not analyzed in 


Underground injection to dispose of the produced water was considered as an alternative. 
Produced water from existing projerts has been of relatively good quality. Total Dissolved Solids 
(TDS) tevels have averaged 764 mg/l TDS for CBM water discharges reported tm WDEQ 
(WDBEQ, 1998a), well within Wyoming standards for livestock water. Disposal of produced water 
is limised to aquifers exempt from the definition of fresh and potable water (WOGCC, 1998D). 
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The study area for the affected environment encompasses the same area, 3,600 square miles or 
2,317,000 acres, as the expanded project area for Alternative 1. The smaller Proposed Action 
project area, 2,400 square miles or 1,538,000 acres, is wholly contained within the study area. 
The portions of the study area that are included only within the Alternative 1 expanded project 
area, approximately 1,200 square miles or 779,000 acres, occur along the western and northern 
flanks of the Proposed Action project area (Map 1-1). 


The description of the affected environment focuses primarily on air quality, hydrologic, and 
hydrogeologic conditions in the stady area because it is believed these aspects of the environment 
are the most likely to be impacted by the proposal. Other aspects of the environment have been 
discussed in the Buffalo RMP (USDI BLM, 1985), the BRA Oil and Gas EA (USDI BLM, 
1980a), the West Rocky Butte Coal Lease Application EIS (USDI BLM, 19921), the Jacobs Ranch 
Coal Lease Application EA (USDI BLM, 1991), the West Black Thunder Coal Lease 

EA (USDI BLM, i992e), dxe North Antelope/Rochelle Coal Lease Application EA BLM, 
1992d), the EA for American Oil and Gas’ Marquiss CBM Project (USDI BLM, 1992a) the 
Lighthouse CBM Project EA (USDI BLM, 1995c), the Eagle Butte Coal Lease Application EA 
(USDI BLM, 1994b), the Antelope Coal Lease Application EA (USDI BLM, 1995a), the Gillette 
North CBM Project EA (USDI BLM, 1996a), the Gillette South CBM Project EIS (USDI BLM, 
1997a), the North Rochelle Coal Lease Application EIS (USDI BLM, 19976), the Powder River 
and Thundercloud Coal Lease Application EIS (USDI BLM, 1996i), the environmental aaalysis 
project record for the Horse Creek Coal Lease Application (USDI BLM, 1958a), the Land and 
Resource Managemers Pian for the Medicine Bow National Forest and TENG (USDA FS, 1985), 
and the Oil and Gas Leasing EIS for the TENG (USDA PS, 1994). There is additional detailed 
information on wildlife, soils, vegetation, air quality, surface water, groundwater, end cultural 
resources within the existing coal mine permit areas and associated buffer zones in original mining 
permit applications, in subesquent mining permit amendments and renewals, and in ansual mine 
reposts for the Buckskin Mine, Rawhide Mine, Eagie Butte Mine, Dry Fork Mine, Fi. Union/Kfx 
Mine, Wyodak Mine, Caballo Mine, Belle Ayr Mine, Cordero-Rojo Mine counplex (formerty the 
Caballo Rojo and Cordero Mines), Coal Creek Mine, Jacobs Ranch Mine, Black Thunder Mine, 
North Rochelle Mine, North Antelope Mine, Rochelle Mine, and the Antelope Mine. All of these 
coal permit documents are required by state law. They are submined t and approved by the 
WDEQ, Land Quality Division (LQD), and are available for viewing at the WDBQ offices in 
Sheridan and Creyenne. 


The critical elements of the human environment that would not be affected by the project, or are 

] not known to be present within the stady area, and w ll not be discussad further, are the following: 
areas of critical enviroomental concern, prime or unique farmlands, hazardous wastes, wild and 
scenic rivers, wilderness, and paleomtological resowves. 
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The Wyodak Coal Bed Methane (CBM) Project study area is located in northeastern Wyoming. 
withia Campbell County and small portions of Converse, Johnson, and Sheriden Counties. 
mately 31 perceat of the stuady area hes been analyzed in previous eavironmental impact 

(Gillen North and Gillette South acvesament areas). The additional 
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physiographic features. 


The study area is a long rectangular ares extending up to 110 miles im a N-S direction from the 
Wyoming-Montana border, and covering neariy 40 miles in an E-W direction at some locations. 
The eastern extent is defined by the areas of major coal development in eastern Campbell County. 
Gilletse, Wyoming is located adjacent to the eastern boundary of the study area, just outside the 
area's castern fim. Wright, Wyoming is located in the southern portion of the study area. 
Wyoming Highway 59 passes through the study area, connecting Interstate 90 at Gillette with 
Interstate 25 near Douglas, Wyoming. 


PHYSIOGRAPHY AND TOPOGRAPHY 


The stady area is a high plains area within the eastern portion of the Powder River Basin (PRB). 
This basin is bounded by the Black Hills on the cast, the Big Horn Mountains on the west, the 
Hartville Uplift on the south, and the Yellowstone River on the north. The western half of the 
study area inchades the Powder River Breaks. Landforms of the area consist of a dissected, rolling 
uplead plain, with low relief, broken by low red-capped buttes, meses, hills, and ridges. 
Elevations range from 3,600 tw 5,000 feet above sea level. The major river valleys have wide, 
fit floors and broad floodplains. The drainages dissecting the project area are incised, typically 
ese ephemeral or imterrnittent, and do not provide permanent or year-round water sources. 
Underground coal seams are important aquifers in many parts of the study area, feeding spring: 
and seeps. Drainage catchments aad open basins are separated by scoria hills, ridges, and buttes. 


The goady asea forms 2 low divide among several drainage systems. Northwestern and western 
portions of the emady area, generally those areas west of Highway SO am’ north of Highway 387, 
are drained by the north-flowing Powder River. The northeastern portion of the study area is 
@cainad by tributaries of the Listie Powder River. The area cast of Highway 50, located between 
@e commmanities of Gillowe and Wright, is drained by the Belle Fourche River and its tributaries. 
The areas south and cast of Highway 387 are drained by the Cheyenne River. 


‘The sendy eres is located along the eastern limb of the Powder River structural basin. The portion 
of the PRB simested withthe Campbell County is one of the major mineral development areas in 
a Coal, oi] and gas, and uranium have been the principal resources extracted from 
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This north-south trending syaciine wes formed during the Laramide Orogeny (mountain building 
era) of the carty Tertiary period of geologic time (abort GO million years ago) (WGS, 1996e). 
Basin sediments were derived from the Bighorn Mountains tw the west, the Laramie Mountains 
and Hartville uplift tw the south, and the Bleck Hills to the east. Geologic formations exposed at 
the surface within the stadly area arc Quaterusry albsviel Geposies, clinker deposits, and the White 
River, Wasetch, and Fort Usion Formations (Fms) (Table 3-1) (WGS, 1987 and 1990). 


Table 3-1 
Generalized Description of the Shallow Geology 


present in Ge lower part (WGS, 1990). bs 
Genes from Ge Boorse epoch of the 
Tertiary period (37 w 58 millice years 
ago) This formation is found ot @: 
surface Groughow most of tee project ares 
south of Oilisme as well as te are 
aortreest of Giene 


Thick shale layer, 10 font or more Gick 
oucurring ca top of @e Wyodak coal. 


fb Agate Gent tnpementte byer). 


| Wesatch/Pert Unies Comtact 
Coal, 30 w 100 fon: er more Gick. 


Shate layw: commenty proses ot te base 
of @e 


Upper Post Union | RenerbedGed condones, ciecens, dates, 
awe and coals. 


Wyodak coal 


Lower Fon 
Uaioa/Tullock 


tanerbeddéed camdsmnees cheles. and coal 


Unconsolidesed and poorty comsolidassd Quaternary allsvial Gaposits have been sccummiating since 
the Pleistocene Epoch (ice Age). They are found in the floodplains and low terraces of che harger 
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Serre cesigenes etnies cages end dees wth oongfamees tem 
sear tes Gace (WGS, 1967). I dates from the Oligocene epoch of the Tertiary period (24 w 37 
million years ago). Within the stady area, this formation is only found capping the Pumpkin 
Buttes, located in southwestern Campbell County. 


The Wasesch Pm is composed of imerbedded arxosic sandstone, siltstone, shale, and conglomerate 
lenses, and also contains many coal beds in the lower part (WGS, 1990). It dates from the Eocene 
epoch of the Tertiary period (37 tw 58 million years ago). This formation occurs at the surface 


throughout most of the study area. 


The Fort Union Pm is composed of imerbecided sandstones, siltstonrs, shales, claystones, and 
coal. It dases from the Paleocene epoch of the Tertiary period (58 t 66 million years ago) (WGS, 
1990). ht occurs throughout the study area and is exposed at the surface within the northern third 
of the area, and along the eastern margin of the area. This formation has been divided mio three 
members: Tongue River, Lebo, and Tullock. 


The Tongue River member (the upper member of the Fort Unica Pm) consists of approximately 
600 feet of sedimentary deposits. ht contains the Wyodak coal bed (also known as the Wyodak- 
Anderson or Anderson-Caxyon coal bed) (USGS, 1986a), which is the primary target zone for the 
proposed CBM wells associated with this project. The methane contained in this bed (or seam) 
is present in a free state, adsorbed on imerior pore surfaces and micropores of the coal matrix, and 
dissolved in water contained within the seam. Reducing the hydrostatic pressure on the coal seam 
bv ~-—~ping off the water enharces the release and production of methane previously trapped in 
teatrix as well as gas dissolved in the water. 


The Wyodaek seam weually is between 60 and 70 feet thick end hes a maximum thickness of 
approximately 100 feet. Within the stady area this seam occurs af depths ranging from 200 to 
eo gen ginge sabe ary denn apshy wparhafenag The Wyodak seam is mined 
im open pit mines loceted just east of the study area. Several less significant coal 
and below this seam. North of Gillene, the Wyodak coal bed separates into upper 
Wyodak beds. South of Gillewe, it separates into the Anderson and Canyon 

wee oe ae South of the Belle Fourche River, the Lebo Member is equivalent to 
the Lebo snd Tongue River members in the northern part of the study area (USGS, 1983). 
Therefore, the Tongue River is not identified as a separate member in the southern part of the 


smudy area. 


The PRB contains some of the largest sccurmmiation: of iow sulfur sub-dituminous coal! in the 
wortd. The coal is exposed af the surface im north-south oriented outcrops along the eastern 
boundary of the stady area (USD! BLM, 1965). it occurs at depth, below the surface, throughout 


_ @ remainder of the emady area. This coal is valued for its ciean-durning properties. 
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In the PRB end other regions where coal occurs af or meas the surface, exposures of climker can 
be associated with coal cuscrops, marking the locations where coal hes burned in place. Burning 
coal in the PRB is 2 aateral process which hes been going on for the lest few years, ever 

since erosion began to expose the coal beds (Contes, 1991). kt hes long been recogeized Gat 
| spontaneous combustion, as well as range and forest fires and lightning. causes coal ouicrops 
burn naturally, producing clinker. 


| Ciimiker exposures in the castern PRB occur primarily slong the eastern boundary of the study ares 
im the Rochelle Hills, and within the Powder River Breaks in the northern portion of the study 
) area. Clinker is commonly found at depth as far as several hundred lincer feet sway from where 
it is exposed at the surface. As coal burns, the burn frout advances imto the hillside until, with 


| imcreasing depth, fissures in deposits overtying the coal fail to reach the surface. At! that poimt, 
| the supply of air is cut off, extinguishing the fire (Heffern and Coates, 1997). 


Recem studies (Kim, 1977 and Kuchts of al., 1900) describe reactions Gat com raise Ge 
temperature of coal to the self-heating poimt. Self-heating occurs especially when coals are dry 
and the air is moist. The susceptibility of coals t spomtancous combustion increases with 
decreasing methane content (Kuchta et al., 1960). Among other compounds, methese reaching 
| the surface can oxidize, producing carbon dioxide and water, and releasing heat in the process. 
Sarnecki (1991) noted thet when water levels drop in unconfined coal aquifers, oxidation increases 
and the self-heating of coal accelerates until combustion occurs. Goodarzi and Gentzis (1991) 
| described five geologic factors affecting the ignition of coal seams: 1) overburden thickness; 2) 
water saturation of the coal seam; 3) lithologic composition of the coal-Dearing section; 4) 
| morphology of the coal seam; and 5) rank and composition of the coal. 


7 Heffern (1999) compares the characteristics of the San Juan Basin (SJB) of southwest Colorado 
| and northwest New Mexico, with its coal fires, methane seeps, and high temperatures that have 
killed vegetation, and the PRB to evabuate the potential for coal fires and methane migration or 
seepage within the PRB. Although some similariies exist between the two basins, there are 


| significant differences 


1. Basin pressurization and regional groundwater flow - The PRB is not an overpressured basin, 
! as is the SJB. Groundwater flow in the PRB coal aquifer is downdip, to the northwest, toward 
the center of the basin (USGS, 1986). rather than updip toward the outcrop. 


| 2. Recharge from clinker - Unlike the SJB where there is little groundwater recharge or clinker 
at the coal outcrop, extensive deposits of porous clinker occurring in the PRB cast of the coal 
) ee ee ee 


| 3. Coal characteristics - The bituminous coal in the SJB, while heving less volatile matter, has 


Geveloped beter cleats and fractures then Ge sub-bituminow coal in Ge PRB. Due w is 
cleats, the SJB coal must be completely dewatered to achieve maximum production. The 


i methane in the SJB is largely thermogenic. generated at depth from the high temperatures and 
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pressures associated with burial. In the PRB, the methane is biogenic, and water is retained 
in the cell structure of the coal. In the PRB, overpumping of water from the coal could shut 
off methane flow if the cell structure collapses, rather than releasing methane (Selvig and Olde, 
1953). 


4. Basin structure - In the SJB outcrop area, where methane seepage occurs, it is confined to a 
much smaller area. Therefore, methane seepage may be more concentrated in the SJB than 
in the PRB. The SJB also is more highly deformed than the PRB and contains more faults and 
fractures that could serve as conduits for methane migration. Aubrey, et al. (1998) also notes 
the lack of substantial caprock in the SJB that would limit the flow of groundwater or methane 


migration. 


5. Experience in existing mines - Mine fires are common in piles of coal fines and along the 
highwall in PRE mines, and are regularly extinguished. Since CBM development began, mine 
inspectors have not noted a significant increase or decrease in the number of fires in coal pits 
located east of the Marquiss and Lighthouse CBM projects where, to date, groundwater 
drawdown due to CBM development has been greatest. Moreover, the frequency of coal fires 
in these pits is similar to that for coal pits located some distance from CBM development. 


Methane seepage can occur naturally in the vicinity of near-surface coal seams (Glass et al., 1987 
and Jones et al., 1987). The potential for methane migration within the PRB is not limited to areas 


Most of the coal in the study area is federally-owned. These federal coal lands are within the 
Wyoming portion of the decertified Powder River Federal Coal Region (USDI BLM, 1998a). 


There are sixteen active coal mines or mine complexes adjacent to the study area (Map 1-2). In 
1998, 293 million tons of coal were produced from mines located in the vicinity of the study area 
(USDI BLM, 1999c) (Table 4-10). 


Drilling for CBM resources within the PRB began in the 1980s. WOGCC production statistics 
for CBM begin with the year 1987. Drilling accelerated in 1997, and the number of productive 
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CBM wells has doubled since 1997 (WOGCC, 1998a). As of July 1998, 822 CBM wells were 
producing throughout Wyoming (WOGCC, 1998a). 


For the purpose of this analysis, an estimated 890 productive CBM wells are assumed to be in 
place within the study area as of the end of 1998. Productiun statistics for 420 productive wells 
were available for February 1998 (P1/Dwight’s, 1998). Production statistics for 638 productive 
CBM wells were available for November 1998 (PI/Dwight's, 1999). 


An estimated 3,000 CBM drilling permits were applied for in the PRB through 1998 (WOGCC, 
1999). The large difference between weil permitting and productive wells is typical of active 
hydrocarbon plays such as CBM development within the PRB. The difference between permitted 
wells and productive wells within the PRB can be attributed to the dynamic plans of operators 
participating in an active area, and productive wells temporarily shut in awaiting pipeline 
construction. The estimated ratio of total wells drilled to total productive wells is very high for 
CBM within the PRB. 


The southwestern portion of the study area lies within the Pumpkin Buttes uranium mining district 
(WGS, 1974). The greatest tonnage of uranium mined within Campbell County was in 1960. 
Surface deposits in the Pumpkin Buttes area were depleted in the 1960s. Significant subsurface 
uranium reserves, associated with sandstones within the Wasatch Fm, remain within the district. 
One in-situ mine within the district, the Christianson Ranch Mine, produced 507,000 pounds of 
yellow cake in 1997 (WGS, 1999). It is located immediately west of the study area in T45N, 
R77W. Although there are currently no active mines or plans for new operations within the study 
area (WGS, 1985 and 1999), in-sim (in place) leaching of subsurface uranium is occurring 
adjacent to the study area. Three active in-situ operations are located in Converse and Johnson 
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WATER RESOURCES 


The study area drains into the perennial Little Powder River, Belle Fourche River, Upper 
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Principal tributaries from: upstream to downstream incbude All Night, Fourmile, Mud Spring, Wild 
ee ene ne nena Daten Costs. Une etvetsiee 
generally flow cast or southeast. These include Antelope, Linttc Thunder, 
The western and northwestern portions of the study area include 
upper tributaries of the Powder River, which flow southeast to northwest in the stady acea from 
Pleasanton morth. Tributaries include Beaver Creek, Dead Horse Creek, Barber Creek, 
Fortification Creek, Bull Creek, Deer Creek, Wild Horse Creek, Ivy Creek, Spotted Horse Creek, 
L-X Bar Creek, S-A Creek, and Bimer Creek. 


The stady area is semi-arid with average ammal precipitation ranging from 11 to 16 inches. 
Approximately ten percent of the precipitation falls between December and February and thirty 
to forty percest occurs between June and August (Martner, 1966). The USGS has collected long- 
term flow information from some of the larger drainages. This information is summarized in 
Table 3-2. Surface water flow typically is expressed in cubic feet per second (cfs). One cfs is 
equivalest to 448.83 gallons per minute (gpm). Large flows or volumes of water often are 
expressed as acre-feet (ac-ft). One ac-fi is equivalent to 43,560 cubic feet or 325,829 gallons. 
Consributing watersheds varied in size from 72 to 1,690 square miles in extent. Flows ranged 
from no flow to 10,300 cfs (approximately 4,623,000 gpm) along the Belle Fourche River, just 
cast of the stady area below Moorcroft. At many sites the minimum flow also was the daily 
median flow, reflecting the semi-arid character of the area. There is very little base flow 
contribution from groundwater for streams originating in areas underiain by the Fox Hills- Wasrtch 
sequence (USGS, 1986c). Maximum flows occurred in May 1978, when the region experienced 
a flood of 0.5 pervem probabilizy, or a flood which occurs once every 200 years. The mean flows 
for larger drainages ranged between 0.66 cfs (approximately 300 gpm) for Raven Creek draining 
a mile watershed near Moorcroft, and 24.02 cfs (approximately 10,800 gpm) for th: 
Belle Fourche River below Moorcroft. 


Table 3-3 summarizes average anmual runoff for USGS gaging stations for which data is available 
for ten years or more. The Little Powder River, Black Thunder and Little Thunder Creek 
drainages generat: between 10 and 19.9 ac-fi of runoff per square mile. Donkey Creek and the 
drainages tributary to the Powder River yield between 20 and 49.9 ac-ft per square mile. The 
Belle Fourche drainages exhibit annual runoff volumes between 0 and 9.99 ac-ft per square mile 
(USGS, 1986c). These ranges of annual yields overestimate runoff within small watersheds, but 
broadly reflect the larger river basin. Average annual runoff ranges from 667 ac-ft per year on the 
Dry Fork at the Cheyenne River nea: Bill, Wyoming to 17,400 ac-ft per year at the Belle Fourche 
River below Moorcroft, Wyoming. 


Storm flows have been calculated by the BLM from data acquired at USGS stations and from other 
cites for which daily deta was available. This information is tabulated on Table 3-4. Many stream 
reaches have very nominal flows during 2- and 5-year, 24-hour storm events. 


The water produced from wells typically is expressed in gallons per mirute (gpm). One gallon 
is equivalent t 0.134 cubic feet. One gpm is equivalent to 0.002 cfs (approximately). The flows 
generated by the discharge of produced water into surface waters typically are expressed in cubic 
feet per second (cfs). One cfs is equivalent to 448.83 gallons per minute (gpm). 
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Flow Statistics from USGS mo sone Wye ty Ae 
sleizels ls rs 
Mean Flew — Flew 
. 3.03 02 0 
i r eh 
19.34 2.30 0 
10/01/75 - 2769 2.43 0.01 0 
09/30/83 
10/01/80 - 1095 1.09 0 0 
09/30/83 
ae: 2922 4.36 0.07 0 
09/30/83 
08/31/77 - 2222 2.57 0 0 
09/30/83 
08/30/77 - 2223 0.66 0 0 
09/30/83 
08/31/77 - 1500 10.15 0.38 0 
10/08/81 
1001/43 - S711 24.02 iT} 0 
09/30/96 
1101/6 - 2528 0.83 0.08 0 
09/30/87 
Onn. | 4773 rr 0 0 
) 09/30/96 
=: | 64s 2.07 | 0.01 } 4 
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Produced water from CBM development initiated in 1993 has supplemented stream flow in 
portions of the study area described in the Marquiss, Lighthouse, and Gillette North CBM Project 
EAs and the Gillette South CBM Project EIS (BLM 1992a, 1995c, 1996a, and 1997). Point 
source discharges ranging from 0.04 to 0.22 cfs (approximately 17 to 100 gpm) per location are 
supplementing existing flows or wetting otherwise dry channels year-round. 


The approximately 890 existing CBM wells in place as of the end of 1998 are expected to produce 
an estimated 23.8 cfs (an estimated 10,680 gpm) of water above that observed under natural flow 
conditions. This estimate is based on an average discharge of 12 gpm per well, over the life of 
the well, except in the Marquiss field where the average discharge per well is 17.5 gpm (Applied 
Hydrology Associates, 1999 and WDEQ, 1998a). Actual reported data for 420 producing wells 
averaged 11,44 gpm per well in February 1999 (Pi/Dwight's, 1998). 


The CBM generated flow from existing wells is confined in the following drainage basins: 1) 
Wyoming's Belie Fourche River (68 percent of CBM generated flow); 2) Little Powder River, 
WY and MT (29 percent of CBM genersted flow); and 3) Wyoming's Cheyenne River (3 percent 
of CBM generated flow). None of the CBM generated flows drain west to the Powder River. 
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The outflow of surface waters from the study arca is reduced by losses duc to evapotranspiration 
and leakage, which are assumed to be one percent of the flow per mile (WSEO, 1998a) with an 
upper recharge limit of five inches per year. This essumption presumes perennial flow in the 
drainage and a saturated channel bed. The outflow of surface waters generaced from existing 
CBM wells is expected to yield an estimated 16 cfs (an estimate 7,180 gpm) of water at the stay 
area boundaries above thet observed under natural flow conditions. An estimated 19 percent of 
this outflow (3.1 cfs or 1,395 gpm) drains north toward Montana along the Listle Powder River 
(Table 4-1). Approximately 77 percent of the outflow (12.3 cfs or 5,534 gpm) drains east imo 
the Belle Fourche River. Roughly four percent of the outflow (0.6 cfs or 275 gpm) drains cast- 
southeast into the Cheyenne River and its tributaries. 


Channels are relatively narrow, with sik and clay bottoms that are grass covered in places (USDI 
BLM, 1997a). Natural stream flow results primarily from thunderstorms and snowmelt. The 
groundwater table is intercepted in many reaches; however, very little groundwater is contributed 
to stream flow. Established floodplains exist along the perennial Little Powder River, Belle 
Fourche River, Powder River, and along the Cheyenne River and its larger tributaries. 


Surface water data (daily discharge, annual peak flow discharge, water quality, sediment, biolog ;) 
are available from a few USGS stetions near the study area. Mines located downstream have 
collected additional data. The following discussion of water quality was acquired from the 
Hydrology of Area 50, Northern Great Plains and Rocky Mountain Coal Provinces, Wyoming and 
Montana (USGS, 1986c). The general type of water found in Campbell County streams is a 
sodium sulfate. The waier is hard due to the concentrations of calcium and magnesium. Surface 
waters are alkaline within Area SO and have pHs ranging from 6.1 to 9; most pHs are greater than 
8. Alkalinity is high, and exceeds 200 mg/l CaCO,. Pyrite, the precursor of acid mine drainage 
is present, but high levels of alkalinity buffer the system to p,event acid mine drainage. 


Sediment loads are clevuted. Sediment concentrations iucrease in a direct relatiouship to flow, 


iucreasing downstream and during peak flow periods. Clay particles comprise butween 38 and 97 
percent of the sediment load. 


Over 50 percent of the surface water stations had average and median dissolved solids 
concentrations greater than 2,000 mg/l. There is seasonal variability in an inverse relationship to 
flows that results in a ten-to-twenty fold difference in TDS concentrations between peak flow 
periods and low flow periods. TDS concentrations from the Little Powder River area vary 
between 1,200 mg/l and 3,600 mg/l. Data from stations on the Belle Fourche document TDS 
concentrations varying between 750 and 4,700 mg/l. Stations on the Cheyenne River record TDS 
concentrations between 500 and 3,550 mg/l. 


Supplemental flows of CBM produced water are typically slightly alkaline, hard sodium 
bicarbonate waters (USGS, 1984). Total Dissolved Solids (TDS) levels have averaged 764 mg/l 


TDS for CBM water discharges reported to WDEBQ (WDBQ, 1998a). 


3-13 S$ | 


AT sa 


mc 


exceed the domestic secondary standard of 0.05 mg/l in 56 percent of 
| exceed the domestic secondary standard of C3 mg/l in 3 percent of 

2 samph etree raptor Neither metal is present 
- ia concentrations thst would limit use for stock watering or irrigation. 


Selenium concestrations from 381 samples ranged from less than 0.001 t 0.026 mg/l and do not 
appear to pose a threat to water quality ia Campbell and Converse counties. Eight samples, or 2.1 
percest of the samples acquired, exceeded the 0.01 mg/l standard for domestic waters. 


Surface water quality in the area is generally suitable for livestock. Table 3-5 shows water quality 
criteria as it relates to livestock, agriculwral, and domestic use. Table 3-6 contains water quality 
Gata from the Belle Fourche River just downstream of the project area. 


The State of Wyoming's Anmual 305(b) Report to EPA (WDBQ, 1996) identifies limitations in use 
attainment from siltation and sediment, mutrients, TDS, flow, and habitat alterations. The rivers 
of Campbe!] and Converse Counties mirror that assessment with the primary contaminant in most 
surface waters being sediment. Sodiment concentrations are naturally high in the plains streams 
within the basin and can be aggravated by human activities. Any surface-disturbing activity or 
activity which reduces watershed cover (vegetation) can increase erosion, influencing sediment 
concentrations and loads. The 305(b) report attributes the sources of pollution to overgrazing in 
rangeland and pasture land, cropland, and the construction of highways, roads, and bridges. 


* All values ave ip mg wales: os noeed. 
> Exchangeable sodium perveatage (ESP) is calculated from meq/! by the following equation as 


K+Ne+Mg +O 
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Table 3-4 
‘Predicted Storm Flows from USGS Gaging Stations' 
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Table 3-6 (continued) 
Chemical Analyses of Waters from the Belle Fourche River below 
Rattlesnake Creek near Piney, Wyoming 
Drinking 
Water 

Lites ° 7) 114.09 300.6 0 
Sotomaenas * | «1 1.00 10 2.0 0.0 
Urata ° 4) 92 170 1.7 
Toms @ussatved saints me! 3 946.00 300 7150 909.0 

(recommended) 
Marner * iw 0.15 2 os 00 


The State of Wyoming 1998 Section 303(d) (WDEQ, 1998b) lists identify waterbodies within the 
state which do not support all of their designed uses. Gillette Fishing Lake, located south of 
Gillette on Donkey Creek, a tributary of the Belle Fourche, has elevated levels of silt and 


growth is a function of water discharge magnitude and duration which is in turn a function of 
and surface roughness or cover. Gullies can be controlled by controlling 
coaversely, sustained or reactivated through increases in discharge over the 
Guily erosion follows a threshold pattern. Once gully erosion has occurred, 
control of the discharge back to the previous equilibrium level will not stop the growth of 
gully. Stream bank and channel erosion are controlled by stream dynamics. Changes in peak 


Surface water withdrawals within the study area twoualed 36.94 million gallons per day (mgd). 
Table 3-7 sammarizes water use in 1990 (USGS, 19982). The 1990 water year in the Powder 


. 
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Table 3-7 
:1990 Water Uses' within the WYODAK Study Area 

Liste Bele Upper | Dry Fork | Upper | Project Ares 

Powder | Fourche | Antelope | Cheyenne | Cheyenne | Powder | Totals 
Totals 
Withdrawals, groundwater 457 12.42 3.35 44a 099 3.17 p.  } 
Surface water withdrawals 445 16.68 Lil 1“ 0.2% 13.02 t 36.94 
Toul Withdrewals 9.32 29.10 446 —C~<“dL:tiéS«D 0.83 16.19 6.78 
Public Supply ; 
Groundwater withdrawals, fresh |} O12 | 42 | oF | oF | oo | om | 4m 
Commercial 
Groundwater withdrawals, fresh |} oo | oO | 0.00 0.00 00 | 0.00 0.05 
Surface water withdrawals, fresh |} 000 | OOF | O00 ; 0.00 + 00 6| «(0.00 ry) 
Self-eupplied groundwater withdrawals, fresh } 02 | Oss | oo 0.02 on 6©| Oo | lOM 
Self-eupplied surface water withdrawals, fresh Pate ee te pe te 
Industriel 
Total self-supplied withdrawals, groundwater | oo | 02% | Oo | oF | oo | om | O28 
Self-eupplied surface water withdrawals, fresh | oo | o7 | oF | oF | oF | om | On 
Mhaing exe 
Total withdrswals, groundwater 462 | 68 3.30 4.37 0.56 29 | 2227 
Total withdrawals, surface water 1.18 + 1.91 0.93 1.2 0.14 0m 62 
Conmamptive use, total 2.16 3.78 1.35 2.72 0.2 0.65 t 11.68 

| BEST COPY AVAILABLE 
5? 


5 op 


Consumptve wee, total 137 2.38 0.00 0.00 0.00 2.50 


Water use is expressed in millions of gallons per day (mgd). 

‘The Upper Powder River Basin is USGS cataloguing unit 10090202 and is located between Midwest and Arvada, WY. This data does include contributions 
from tributaries west of the Powder River. outside the study area This reach of the Powder River does not inchade study area contributions to the Powder 
River in the far northwest portion of the area. The vaiues in this column overstate water use of the Powder River within the study area. 

» Reservoir evaporation during 1990 is expressed in thousands of acre-feet. 

Source: USGS, 1998s 


For Reference: 

One gallon = 0.134 cubic feet 

One acre-foot = 43,560 cubic feet 
There are 325,829 gallons per acre-foot 
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| mgd). Mining use totals 6.22 mgd. The public water supply for the 33,400 people living in the 
] dramage basins 1 1990 is acquired mainly from groundwater supplies 


\) Groundwater 
Groundwater resources in Campbell County are derived from non-regional, Quaternary alluvial 


aquifers adjacent to rivers and aquifers within the lower Tertiary Wasatch/Fort Union Pms. 
Deeper, undertying regional aquifers include the following: the Upper Cretaceous Lance/Fox 
Hills; the Lower Cretaceous Dakota; and the Palcozoic Madison. These units represent the 
majority of the significamt water-Dearing strata; however, there are a few wells completed in 
formations which are included in “aquitard* groups. These are typically lower yield and poorer 
\ quality except near the outcrop. In addition to water supplies that can be developed from these 
\ aquifers, there are a few springs typically of the contact type, often at the base of exposed clinker. 
4 A generalized description of the Wasatch/Fort Union geology of this area is in Table 3-1. 


The Wasatch/Fort Union aquifer group includes the Wasatch Pm and the Tongue River (which 
includes the Wyodak coal), Lebo, and Tullock members of the Fort Union Fm. The Wasatch sand 
aquifer forms the top of the Fort Union sequence. It is underlain by the Wyodak coal, the source 

of the coal bed methane for this project. The thickness of the shallowest of the bedrock aquifer 
systems in the PRB ranges to over 3,000 feet (Feathers ct al., 1981). 


Alluvial Aquifers 


Alluvial aquifers consist of unconsolidated sand, silt, and gravel that underlie floodplains and the 
adjacent stream terraces. Thicknesses are usually less than SO feet. Alluvium overtying Tertiary 
sediments (Fort Union and above) in the central part of the PRB is mostly fine-to medium-grained 
sand and silt. Coarser deposits occur in the valleys of the Belle Fourche, Cheyenne, Powder, and 
Little Powder rivers (USGS, 1973). Water yield from the alluvium is a function of grain size and 
grain-size distribution. Recharge results from surface infiltration and discharge from undertying 
strata. Local] groundwater movement dominates in these systems, movement is along the drainage 
in a downstream direction. 


Water quality in alluvium witain the PRB is quite variable, with TDS concentrations varying from 

100 to over 4,000 mg/l. Common ranges are from 500 to 1,500 mg/l (USGS, 1973). Analyses 

from eight wells completed in alluvium within the study area have TDS concentrations averaging 

2,232 mg/l, and varying between 467 and 6,610 mg/l. Most waters have calcium or sodium as 
| the dominant metal ion and sulfate on the dominant base ion. An area of sodium bicarbonate 
alluvial groundwater exists in the northeast portion of the study srea (USGS, 1973). 


Wasatch Aquifer 


‘- The Wasatch aquifer consists primarily of fine- to medium-grained lenticular sandstone beds and 
sand channels surrounded and interbedded with siltstone, shales, and coals. The thickness 
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increases from cast t west from 300 feet at the eastern boundary of the study area to over 1,000 
feet at the western link of the study area. Wasatch shales snd siltstones generally do not yield 
enough water even for imermitent livestock use. 


Wells completed in sandstone lenses or sand channels , ield 10 to SO gpm (approximately 0.02 to 
0.1 cfs) im the northern portion of the study area. Wells completed near the southe=n portion of 
te PRB con yield as much as S00 gpm, which is approximately equivalent w | cfs, (USGS, 
1968). Artesian conditions are common sway from the outcrop particularly from deeper isolated 
sands. Recharge to the Wasatch Pm is through surface infiltration of precipitation and lateral 
myvement of water from adjacent clinker and alluvium. 


Natural discharge occurs at small seeps and springs along surface drainages. Local flow systems 
are predominem with discharge occurring along creeks and tributaries near recharge areas. 
Regional groundwater movement is toward the north but is extremely slow due to the fine-graimed 
and discontinuous nature of most of the Wasatch sands 


The prediction of groundwater movement and chemical quality in the PRB can be complex and 
locally variable. Local leakage between aquifers can occur as a result of faulty well completion 
techniques and corrosion of casing in oid wells where poor quality water initially was cased off 
(USGS, 1974). Purthermore, the PRB has been drilled extensively in the course of mineral 
exploration; inconsistent plugging of test holes also is a potential concern. Commingling of 
aquifers could occur to some degree within the study area. 


Water types within the Wasatch Pm are predominantly sodium sulfate and sodium bicarbonate 
There are some calcium or magnesium sulfate waters found in the eastern portion of the study area 
(USGS, 1973). Dissolved solids concentrations in 257 samples acquired from the Wasatch vary 
between 227 and 8,200 mg/l, have a median concentration of 1,010 mg/l, and have an average 
concentration of 1.298 mg/l (USGS, 1986c). Analyses from approximately 143 wells completed 
in the Wasatch, located in and near the study area, vary between 146 to 8,200 mg/l dissolved 
solids and have an average concentration of | 415 mg/l (USGS, 1964). 


Seleniuin concentrations can pose water quality risks in Wyoming Geochemucally. the primary 
source for selentum is volcank emanations associated with volcanic activity Sources of selenium 
im the study area are associated with secondary sources located in biological pools in which 
selenium has bicaccummulated (NAS, 1974). Shales have the highest concentration of selenjum and 
are the primary source for selenium in the PRB (ASSMR, 1995). 


Analysis of trace metals was conducted for approximately 33 wells completed in the Wasatch 
(USGS, 1984). Selenium concentrations in groundwater range from below the analytical method 
detection limits in 32 of the samples to 0.02 mg/l (USGS, 1984). The Quality Standards for 
Wyoming groundwater: icentify acceptable concentrations of selenium for domestic, agriculture 
and livestock use as 0.01 mg/l, 0.02 mg/l and 0.05 mg/l, respectively. The dtection limit in « 
mumber of the samples (] mg/l) was greater than the standards Seiensum exceeded the drinking 
water standard in 4 of 159 samples compiled from the Powder River coal field. Dissolved 
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selenium concentrations, ranging from 0.003 t 0.330 mg/l, reported in Selenium: Reclamation 
and Environmental impects, Special Symposium June 1995, have been ia shallow post 
mining groundwater (spoils) from coal mines in the PRB (USGS, 1988 and and Rice, 1989). 
The selenium concentrations in these areas probably result from exposure of crashed Wasatch 
overburden materials to oxidizing conditions. Oxidizing conditions decrease the stability of 
selendum-comtaining oxides and organic memer, revulting im imcreased selendum concentrations 
within beckfill materials and waters diacherging from G@arm (ASSMR, 1995). 


Fort Union Formation 


The Tongue River Member of the Fort Union Pm contains seven to ninc major coal seams (USGS, 
1986a), and many discontinuous, lenticular sandstone layers. The Wyodak coal bed has beer 
correlated in many parts of the PRB and has been given differen names in different parts of the 
basin. The coal bed has been called the Wyodsk-Anderson or the Wyodak-Canyon coal bed. 
North of Gillette, the Wyodak coal bed splits into an Upper Wyodak and a Lower Wyodak. In 
places, the Upper Wyodak separates into the Smith, Swartz, and Anderson coal beds, and the 
Lower Wyodak separates into the Canyon and Cook coal beds. To the south and west of Gillene. 
the Wyodak separates imto the Anderson and Canyon coal beds. Coal beds equivalem to the 
Wyodak are tentatively correlated in the vicinity of Sheridan on the western side of the PRB. 
Recem work by the USGS indicates that the Wyodak combines with other coals to form a 200-fi 
thick coal seam known as the Big George at a depth of over 1,000 feet in western Campbell 
County. For case of reference in this report, the main coal scam tat is the target of CBM 
development will be referred to as the Wyodak, and where it splits into two distinct seams they 
will be referred to as the Upper and Lower Wyodak. 


The Wyodak coal coours at the top of the Fort Union sequence and is the most continuous 
hydrogeologic unit in the study area. Water in the Wyodak coal bed away from the outcrop is 
confined between a basal shale of the overtying Wasatch Pm and a thick shale sequence undertying 
the coal bed (USGS, 1988). The determination thet the coal is ¢ confined aquifer sway from the 
outcrop is further documemted by the USGS (1986c) and im various mine permit application 
packages (PAPs) on file with the WDBQ/LQD. Artesian conditions exist sway from the outcrop. 
The équifer consists of the Wyodak and associated coals, where the Wyodak splits and separates 
into multiple seams. interbedded sandstones. and clinker beds Flow of water in the aquifer is 
affected in places where the coal scam eplits and is inperbedded with claystone, chale, anid 
sandstone. Flow im the aquifer also is affected by differences in aquifer properties, caused by 
varying pattern and degree of fracturing in the coal and by faulting The permeability of the coal- 
bearing bed is a function of fracturing. The coal is act isotropic (uniform), and the flow occurs 
im fractures within the coal. Wells completed within coal generally yield from 10 to SO gpm 


(approximately 0.02 w 0.1 cfs) (USGS, 1975). Recharge occurs primarily along the clinker 
outcrop areas with s smal! amount of leakage from the overtying Wasatch Pm. 


Recharge and discharge also occur locally, where coal underties valley fill deposits (USGS, 1988). 
As more operating mines are reclaimed. reclaimed mine areas may become recharge areas for 
adjacem, undisturbed Wyodak coal Regional flow is to the northwest and sway from the recharge 
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areas, as indicated by the potentiometric surface map prepared by Daddow (USGS, 1986b). In 
Ge southern portion of the smady arca, water flow is w the north, moving toward loca! discharge 
areas Where Antelope and Porcupine Creeks cross coal outcrops (USGS, 1988). Local flow 
patterns may differ from regional flow. 


Available data suggests thet near-surface Fort Union wells do not show a dominant water type but 
consist primarily of calcium or magnesium sulfate water. As depth increases below 100 feet. 
calcsum and magnesium ions are replaced by sodium and bicarbonstes. The predominant water 
types of existing weicr wells within the For: Union Pm consist primarily of sodium bicarbonate 
and t « lesser extent sodium sulfeee (USGS, 1973). Wells penctrating coal scams or other 
carbonaceous deposits often yield both water and gas (primarily methane). 


Sobste concentrations within the Fort Union Pm are variable. The average concentration for 73 
samples in the stady area from the Fort Union Pm is approximately 1,350 mg/l (USGS, 1984). 
The best quality water typically is obtained from clinker areas. Water from coal beds typically 
contains 1,000 to 2,000 mg/l TDS (USGS, 1974). The quality of water contained in the coal seam 
is Gescribed ip various cosl mine PAPs and anmual monitoring reports on the file with 
WDEQ/LOD, and was summarized by he USGS (1968). Based on 379 samples from the 
Wyodak-Anderson coal aquifer, the median concentration of TDS is 1,310 mg/l. Baseline data 
from the Rocky Butte Mine lists average TDS concentrations of 1,210 and 2,120 mg/l, reported 
by Carter and Wyodak, respectively (USDI BLM, 19921). 


Produced water contains an average (mean value) of 764 mg/i Total Dissolved Solids (TDS), based 
on discharge monitoring report data for 577 CBM effluent (discharge) samples reported to WDEQ 
between 1/31/93 and 12/31/97 (WDB), 1998a) (Table 3-8). Specific conductance of water from 
32 discharge points in the Marquiss and Lighthouse CBM fields averaged 560 mg/l (ranging from 
375 to 710 mg/l for 153 samples, assuming TDS is roughly equivalent to 0.667 times the specific 
conducance (USDI BLM, 1991). Available monitoring results are not very conclusive as to 
whether TDS levels within discharged CBM waters vary geographically in any pattern. 
Preliminary analysis of monitoring results reportec to WDAQ suggests that TDS levels may be 
im some northern portions of the study area than levels observed within the Marquiss and 
areas south of Gillete. These CBM monitoring results also suggest that reported TDS 
levels in discharged CBM waters are lower than solute concentrations that typically have been 
documented within the Pt. Union Pm (see above). 


Analysis of trace metals was conducted for approximately 3] wells completed in the Fort Union 
(USGS, 1984) Selentum concentrations in groundwater range from below the analytical method 
detection limits in 29 of the samples to 0.020 mg/l. However, the detection limit in all of the 
samples was above the most stringent guidelines within the Quality Standards for Wyonung 
Groundwaters (0 01 mg/1). 
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Tabte 3-3 
Statistica! Summery of WOEQ Discherge Monitoring Report Osta 
| (12/34/83 - 12/3187) 


Table 3-9, after Lowry and others (USGS, 1986b), shows wace metal concemration in 
groundwater within Coal Area 50, the PRB, which inchades all of the study area. This table shows 
manganese and iron concentrations exceeding secondary domestic standards with some frequency. 
but also shows a median concentration for all samples acquired that is less than the secondary 
domestic standard Water containing manganese and iron coacentrations that have been measured 


im the study area can be used safely for irrigation or stock watering. 
Tongue RiverfLebo Aquitard 


The Tongue River/Lebo consists of sandstone lenses contained in a predominantly shale and 
siltstone matrix (USGS, 1988). Thick coal beds occur in the upper part of the Lebo Shale member 
(USGS, 1974). Wells in the Tongue River/Lebo unit typically yield adequate quantities of water 
for domestic and livestock use if a sufficiers thickness of saturated sandstone is penetrated The 
shales undertying the Wyodak coal in the vicinity of the existing mines act as a confining layer. 
providing partial isolation of the coal from undertying strata Stratigraphically lower aquifers are 
partially isolated from impacts resulting from dewatering associated with mine activities and CBM 
production in the Wyodak coal aquifers. As with other Fort Union aquifers. recharge is primarily 
from inflow st outcrop areas Groundwater generally flows north Water quality for the Tongue 
River/Lebo is as described above for the Wyodak coal aquifer. 


Tullock Aquifer 


The Tullock aquifer consists of fine- to medium-grained sandstone layers and thin coal seams 
imerbedded with siltstone. shale, and carbonaceous shale (USOS. 1988) The sandstone layers 
in the Tullock tend tw be somewhat coarser and more massive hen Ge overlying Tongue 
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Table 3-9 } 
Trace Metal Concentrations of Groundwater in Coal Area 50 i 
Number 
of 
Analyses 
Exceeding Maxtnum 
Dissolved | Number | Drinking Analyzed 

Trace of Wi ater Value 

Metal Analyses | Standards (mg) 
Arsenic 154 l 0.120 
Barium 95 l i 1.100 
Cadmium 165 1 0.017 
Chromium 116 0 0.050 ; 
Copper 123 0 0.104 
Iron 366 56 120.0 
Lead 165 6 0.180 
Manganese 257 100 4.800 
Mercury 122 0 0.0015 
Selenium 159 4 0.031 
Zinc 141 G 1.800 


Source: USGS, 1986. 
* National interim primary drinking-water standards (USEPA, 1977). 
* National secondary drinking-water regulations (USEPA, 1979). 


River/Lebo members of the Fort Union Fm. The Tullock is separated from the overlying 
members of the Fort Union Fm by a leaky confining layer (Lebo shale). The Tullock is exposed 
in the west along the Bighorn Uplift and in the east, east of the Little Powder River, in a series 
of dissected ridges (USGS, 1987). Water yields of 200 to 300 gpm (approximately 0.4 to 0.6 cfs) 
are available from the Tullock, making this zone attractive for municipal and industrial uses. Most 
wells for mine facilities are completed in this aquifer. Recharge to the Tullock results from 


leakage through overlying strata and infiltration along the outcrop areas. 
Water Use 


Groundwater consumption in the study area averages 28.84 million gallons per day or 32,300 acre- 
feet per year (Table 3-7) (USGS, 1998b). More than 40 percent of this consumption is in the 
Belle Fourche River watershed. Mining related withdrawals associated with pit dewatering and : 
operational consumption account for 77 percent of the groundwater use in the study area. All 

water for domestic consumption is derived from groundwater supplies predominately from the i‘ 
Tullock aquifer. Over 90 percent of domestic consumption occurs in the Belle Fourche River 
Basin, where most of the population resides. Stockwatering and irrigation uses of groundwater 
accounted for slightly more than one million gallons per day in 1990. 
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CBM water withdrawals were not significam m 1990, and therefore. are not included in the tabie. 
However, approximately 890 productive CBM wells are im place as of the end of 1998. Produced 
water from the Fort Union aquifer averaged 6.92 million gallons pe: day based on actual reported 
production from 420 wells, February 1998 (Pi/Dwight's, 1998). 


The Wasatch and Fort Union aquifers are the most important local sources of groundwater in the 
PRB (Feathers et al., 1981). They are developed extensively for shallow domestic and livestock 
wells. Domestic and livestock wells usually are low yield, (less than 25 gom or 0.05 cfs), 
imermittem producers. Water suitable for domestic and livestock uses typically can be found less 
than 1,000 feet below the surface. Industrial water wells are used primarily to obtain water for 
use in subsurface injection that promotes secondary recovery of petroleum. Ai coal mines these 
wells are used for drinking water and dust abatement. Municipa! water supply wells in the project 
area are predominantly associasd with the City of Gillette's use of the Tullock aquifer. Municipal 
water use in Gillette exceeds ‘wo million gallons annually (USGS, 1973). 


There are more than 10,000 WSEO-permitted water wells in and around the study area (T40-58 
N R70-75W; T45-S6N R7SW; and T48-S2N R77W) of which approximately 3,600 have been 
canceled or abandoned. Of the remaining approximately 6,900 wells, approximately 4,000 are 
monitor wells. The list is too lengthy <0 include in this document but is available at WSEO. The 
remaining apprcximately 2,900 wells are used for domestic, industrial, irrigation, municipal, 
reservoir and stock purposes. The water well location data for all permitted water wells in 
Wyoming is available from the Wyoming State Engineers Office (WSEO, 1998b and 1999). 
Table 3-10 summarizes groundwater use in the Wyodak study area in 1990. 


Table 3-10 
1998-1999 Data on Type and Number of Wells in the Wyodak Study Area 
(740-68 N R70-75 W; T45-66N R76W; and T48-52N R77W) 

i Number of Wells 
Domestic $10 
Industrial 195 
Imgatioa 25 
Municipal 28 
Reservoir 22 
Stock (not including CBM) 2,163 
Unknown 16 

TOTAL 6,925 
6/10/1998 and 2/1/99 Listiags 
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The climate of the eastern PRB is semi-arid with sverage annual precipitation ranging from 11 to 
16 inches. Im the study area, 30 percem to 40 percent of the annual precipitation usually occurs 
in June, July, and August. Only 10 percest of the annual precipitation occurs in December, 
Jamuary, and February (Marmer, 1986). 


Average anmmal temperature for the study area is approximately 46°F . with July being the warmest 
month and January the coldest (USDI BLM, 19972). Lake and pan evaporation rates are 42 and 
60 inches per year, respectively (USDC NOAA, 1979). 


The wind data provided by the Air Quality Division of WDEQ for the Hampshire Energy project. 
shown on Figure 3-1, is representative of the study area. Regionally, winds typically come from 
the northwest and southeast with a secondary maximum from the southwest. Average annual wind 
speeds range from 9.2 to 13.1 miles per hour, with the highest wind speeds occurring in the winter 
and spring when gusts frequently reach 30 to 40 miles per hour (USDI BLM, 1979). 


AIR QUALITY 


In the vicinity of the study area, the main sources of air pollution are natural sources of dust, 
vehicle traffic, surface coal mines, power plants, and various sources associated with oil and gas 
production facilities and pipelines. Vehicle traffic is responsible for tailpipe emissions, which 
consist mainly of nitrogen oxides (NO,) and carbon mono.ide (CO), and for the emission of 
fugitive dust from paved and unpaved surfaces. The main pollutants of concern associated with 
surface coal mining are fugitive dust from vehicle traffic and earth moving activity and NO, from 
mining vehicles. blasting, and coal transport trains. Fossil fuei-fired power plants, compressor 
stations, and large generators produce emissions of NO, sulfur dioxide (SO,), CO, particulates 
(TSP, and PM,,), volatile organic compounds (VOCs), and smailer amounts of other pollutants. 


National and State of Wyoming Ambtem Air Quality Standards have been developed to determine 
the maximum concentrations of a pollutant im the ax to protect the public health and welfare with 
an adequate degree of safety The puliutants of concern for the Wyodak CBM project are nitrogen 
dioxides (NO,). carbon monoxide (CO), and imhaiable particulates with an aerodynamx diameter 
of less than 10 microns (PM,,). The standard established for nitrogen dioxide (NO), shown in 
Table 3-11, is 100 pg/m’ as an ammal average. The standards established for CO are 40,000 
ug/m’ as a one-hour maximum and 10,000 ag/m’ as an eaght-howr maximum PM, has an annual 
average standard of SO ~g/m’ and a maximum 24-hour value of 150 ~g/m’ 


The am quality of the study ares ws generally good. especially consadering the lieve! of muamung 
developmem and oil and gas operations with and oecar the wea) =PM.,, has been monsored 
comtimpousty at the School Admumstrapon Building in Gillete Wyomung sumce 199) The Gillen 
data s represemtatrve of the study area because fu very Close to the geographecal cemer of the 
study area and a Close to many of the cxusting sowces of polluams PM. war also mommored # 
the saue jocaton from | 985 through 1987 
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Figure 3-1 
Hampshire Energy 
January 1-December 31; Midnight-11 PM 
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Table 3-11 
National and Wyoming Air Quality Standards 
Wyoming 
Averaging AAQS NAAQS? 
Air Pollutant Period (ng/=”) (s¢/ary 
(PM,,y* 24-hour’ 190 150 
annual" 0 bt 
Nitrogen dioxide arewal* 100 100 
Sulfur dioxide hour’ 1,300 _ 
24-hour“ 260 365 
anmual" 60 80 
Carbon monoxide 1-hour’ 40,000 40,00 
&-hour’ 10,000 0 
—— 


* National ambient air quality sandard. 

(ag/m” = micrograms per cubic meter, 

‘  Respirable particulate mater (less than 10 microns im diameter) which can penetrate deep imto the bungs and cause 
bealth problems 

* May not be exceeded more than once per year. 

Anthmetc mesn may not be exceeded 


The terrain in the study area has low topographic relief. There are few physical constraints to 
pollutam dispersal. Pollutants are likely to disperse freely in all directions. Though there are few 
topographical obstructions that hamper pollution dispersion, the area frequently experiences 
temperature inversions caused by low m. ting heights and low wind speeds that hinder pollutant 
dispersion below mixing heights (PEDCo, 1983). 


Visibility of more than 60 miles is common in the project area and has been documented (USDI 
BLM, 1995b). Significam reductions in visibility are related to weather conditions associated with 
high relative humudity, such as fog, haze, rain, and snow. 


As shown on Table 3-12, the angual average ambient concentration ranged from 16 | 
micrograms per cubic meter t 17.7 pg/m’ during 1°91-1997. These values are 34 
percem and less of the applicable annual average standard of 50 ug/m’ (Table 3-11) Generally. 
the maximpum 24-hour values have been less than 50 percent of the applicable standards The 
highest 24-hour value during 1997 was 120 ug/m’ associated with s period of high dust geacrated 
on unpaved roads. The second highest valre during 1997 was only 27 ug/m’. 
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Table 3-12 
Wyodak Study Area Gillette Ambient Pollutant Concentration Deta 


PM,, Auseal PM, 
Meas 4--bow Maxteen 
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> Moninaring Giscontiaued December 1983. Renctivannd March 1996 so April 1997. 
. 1096 arvimnetx overage March w [we ember 

19097 Aramcmeux sworege Jamuary w Agri 
Source: WDED, 1997 


The NO, mouitoring was discontinued after 1963 at Gilleue. The WDEQ re-activated the 
monstoring progrzm at Gillette in March 1996. The average for the entire period was 16.5 »g/m’. 
The WDEQ discontinued the monitoring in May 1997. During this same period, NO, data were 
also collected at the Belle Ayr Mine and the Black Thunder Mine (Figure 3-2). The period 
averages for these mines were consistemt with the Cillette data The average for the entire period 
at the Black Thunder Mine was 15.6 ~g/m’, while the Belle Ayr data showed an average of 19.4 


ag 
SOILS 


A general soil association map for W yorming bas been published im a digital format by the U S. 
Department of Agriculture's (USDA) Natura! P- ;ources Conservation Service (NRCS). The State 
Soil Geographic Database (STATSGO) (USD. &CS., 1995) was designed primarily for regional, 
multistate. river basin. state. and mult)county resource planning. management and monstoring 
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Figure 3-2 
NO2 Monitoring at Gillette, Wyoming 
March 96 to April 97 Source: Bob Schick, WY DEQ 
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STATSGO is imended to give a general overview of so? iistribution and occurrence in the 
planning area, and is act suitable for site specific evaluations. More detailed information is 
available from the NRCS office in Gillette. 


The distribution and occurrence of soils can be highly variable and is dependent on a sumber of 
factors including slope, geology, vegetation, climate and age. The general soils information 
presested in the STATSGO .. . base is summarized below in Table 3-13 and soil unit mapping 
for the study area is presented on Map 3-1. Twenty-four gencral map units (associations) 
comprised of 38 soil series are present in the area. The percentage of the study area occupied by 
each map unit also is included in the table. 


The predominant soi] mapping vnits based on acreage within the proposed stad area are: 


WY130 Renohill-Bidman-Ulm (21.0 percent) 
WY0SO0 Shingle-Taluce-Kishona (22.2 percent) 
WY126 Hiland-Vonaice-Maysdorf (10.0 percent) 
WY128 Renohill-Cushman-Cambria (10.5 percent) 
WY125 Shingle-Theedle-Wibeux (8.1 percent) 
WY 129 Bidman-Parmnieed-Renohill (7.6 percent) 
WY124 Piatster-Kishona-Parmieed (6.7 percent) 


The area occupied by these seven soil map units comprises 86 percent of the study area. The 
reunaining 17 map units occupy 14 percemt of the study area. 


Key soil characteristics related to erosion and salinity, and the soil's rating of suitability for use 
im reclamation are presented by soil series for each of the seven dominam soi] mapping units 
shown in Table 3-14. 


Slope and K-factor are factors thai are used in the estimation of soil erosion potential. 


Hydrologic soil groups are used in watershed planning to estimate runoff from rainfall. The 
hydrologic group is based on the infiltration rate of a soil after prolonged wetting. There are four 


hydrologic groups (A, B, C, D). Group A soils have the lowest runoff potential, and group D 
soils have the greatest. 


Wind erosion groups are based on soil texture, and relate how susceptible a soil is to wind erosion. 
Nine groupings have been developed (1, 2, 3, 4, 4L., 5, 6, 7, 8), the lower the mumber, the greater 
the risk of wind erosion Group | coutains sand, which is highly susceptible to wind erosion, and 
group 8 comtains very wet or stony soils which are not subject to wind erosion. 
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Table 3-43 
Generel Soils information - Areal Extent of Soll Units 


VSTATSCO Map Unk 


04 
<0.1 


19 
0.1 


1.5 
0.1 


6.7 


8.1 
10.0 


2.0 


76 
21.0 


<0.1 
1.6 
14 
16 
02 
0.8 
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Salimity levels for the predominant scils im the study area (Tabie 3-14) are low t moderate (icss 
then 2 mumbosicm tw 8 mmmbosicmy. Soil Conversation Service (SCS) mapping provides 
supporting evidence of the mostly low soil salinity levels in the study area. Salinity levels in soils 
Cccoupying the bottoms of playes w .::.i2 closed drainage basins of northern Comverse County are 
peodomisately low (USDA SCS. i986). Additional supporting evidence of mustly low soil salinity 
levels im the study area is that about 75 percent of playa bottoms im the Campbell County soil 
survey area are non-saline, less than 2 mmbhos/cm (NRCS, 1999). 


Assuming consistency among playa soil salinity levels among Converse, Campbell, Johnson, and 
Sherids Counties, the majority of playa bowoms in the study area should not heve elevated levels 
of soil salinity. Although salts may not have accunmlsted in the area's playa bottoms, higher 
salinity levels (greater than 8 mmbhos/cm) are present in some clayey alluvial soils (USDA SCS, 
1966). These saline soils will likely occupy areas of minor extent on toe slopes, alluvial fans, and 
stream terraces throughout the study area. 


Yhe sritability for use in reclamation of most of the dominant soils in the study area ranges from 
“good” to “fair” (USDA FS, 1979) (Table 3-14). Only the Wibaux soil series of the Shingle- 
Theedie-Wibeux map unit poses any limitations to reclamation. High coarse fragment content 
combined with limited volume of soil material, due the soil being shallow, are the main factors 
leading t the classification as “unsuitabie.° 


VEGETATION RESOURCES 


The vegetation within the study area consists of species common to eastern Wyoming. Mixed 
grass prairie and Wyoming Big Sagebrush are co-dominamt vegetation types, although portions of 
each have been replaced by either irrigated or dry crop agriculture. Several other less common 
vegetation types also occur within the study area. Intact ponderosa pine commumities are present 
in the northern portions of the study area and riparian areas are found along several of the 
perennial streams within the area. This latter vegetation type represents a small but diverse 
community. The composition of these relatively lush areas varies widely, ranging from wooded 
areas Gominated by cottonwood, to shrubby areas dominated by willow, to areas which are purely 
graminoid in nature (Clark, 1987). Wetlands alsc are present, and are discussed in separately in 
this chapter. 


Wetlands are landscape features that are delineated on the basis of specific soil, vegetation, and 
hydrologic conditions. Wetlands are defined as ereas typically flooded or saturated frequently 
enough, and long enough, with surface water or groundwater, that these areas support mostly 
vegetation adapted for growth in soils that are saturated under normal circumstances (40 CFR 230 
and USDI BLM, 199@g). Wetlands typically include swamps, marshes, bogs and similar areas. 
Waters of the U.S. is a collective term for all areas subject to regulation by the U.S. Army Corps 
of Engineers (COE) under Section 404 of the Clean Water Act. Wetlands occurring within waters 
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of the U.S., imciuding meerminent and ephemeral crews, crecks and rivers, playa likes, and 
wetiands within the suady area, are jurisdictional areas where the discharge of dredge and fill 
material is regulated by the COE. Adding produced water im and of iecif, or subsoquently 
reducing or climinating the flow cf produced water, t 2 wedand or otber ‘vaters of te US. is 
not an activity regulated by Ge COE (US Amy COE, 1998). 


Several types of wetland systems are present within the study area. Lite the riparian areas, the 
areal extem of these wetland systems is not imdicative of their significance. While limited im size, 
the vegetation in these environments is highly productive and diverse, and provides habitat for 
many wildlife species. Further, the systems as a whole play mmportemt roles im cuntrolling flood 
waters, recharging groundwater, and filtering pollutants (Niering, 1985). 


Riverine wetlands, defined by their close proxianity 0 perennial streams, occur sporadically along 
several of the drainages within the study area. These areas are supported not only by the 
groundwater associated with the stream, but by periodic flooding events, and by splash-beck from 
stream flow. Willow (Salix exigua, S. amygdaicides), scouring rush (Equisenon spp.), sedges 
(Carex spp), and rushes V/ucus spp.) are common species within these environmeats (USDI 
BLM, 1996g and USDA FS, 1987). 


Depressional areas which are naturally subirrigated support palustrine wetlands. These wetlands 
are commonly referred to as wet meadows and support a variety of lush plant life. Common 
species are sedges, rushes, cordgrass (Spartina spp.), mimt (Mentha spp.) and buttercup 
(Ranunculus spp.). Depressional areas which hold water may support lacustrine wetlands. When 
natural, these wetland areas are called playa lakes, however, man made structures such as stock 
ponds also may support these systems. Cattails (7)pha spp.) and bulrush (Scirpus spp.) often are 
the most commun species in these systems, although lady's thumb (Polygonum spp.), verbena 
(Verbena spp.) and milkweed (Asclepias spp.) also may occur (USDI BLM, 1998g and USDA FS, 
1987). 


Wildlife species that inhabit the study area include big game, predators, small mammals, raptors, 
songbirds, and upland gamebirds. Aquatic resources in the area are limited and are restricted to 
the Belle Fourche, Powder, Little Powder, and Cheyenne rivers. 


Big game species include antelope (Antilocapra americana), white-tailed deer (Odocoileus 
virginanus), mule deer (Odocoileus hemionus), and elk (Cervus canadensis). Both antelope and 
mule deer are expected to occur throughout the study area. White-tailed deer typically are 
restricted to wooded drainages within the area. 


The WGFD has identified antelope winter, winter/yearlong, and yearlong renges throughout the 
area. Winter range is that area where a population or portion of 2 population uses the documented 
suitable habitat sites within this range anmually, in substantial numbers during the winter period. 
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The winter period is goucraily from December | through April 30. Wimer/yeariong range is that 
azea whese a population or portion of a pupuiation makes general use cf the documented suiiabie 
bebieet within Gis range on a year-round besis. But during the wimter (December | through April 
30), these is a significemt imffux of additional animals imc the area from other seasonal ranges. 
Yeariong range is that area where a population or portion of a population makes general use of the 
saitabie documented habitat within the range on a year-round basis, with the exception of severe 
conditions which may force animals w leave the area (USDI BLM, undated). 


Both yearlong and winter white-tailed deer range bes been identified im the study area. The 
definition of cach of these range types is the same as was described for antelope. 


Mule deer yearlong and wimter/yeariong range occurs throughout the stady area. The description 
of these ranges is the same as was described for amelope and white-tailed deer. 


Eik occur im the northwest portion of the stady area on yearlong, and crucial wimter/yeariong range 
and calving areas. This herd is the Fortification elk herd, and consists of approximately 200 to 
300 animals. Elk withir the herd generally are restricted to the Fortification Creek Wilderness 
Smady Area (WSA) and surrounding areas in the western portion of the stady area (USDI BLM,, 
1999). 


Predators expected to occur in the area include coyotes (Canis latrans), badgers (Taxidea taxus), 
raccoons (Procyon ictor), bobcats (Felis ragfus), and red fox (Vulpes vulpes). These species are 
emticipated to occur within all habitat types in the study area. Swift fox (Vulpes veiox) is a rare 
species which may occur within the study area. A scent box survey of the general study area, 
found the presence of swift fox within the study area. However, no direct observations of swift 
fox have been ruade (USDI BLM, 1999a). 


The most commonly occurring smal] mammals within the study area may include prairie voles 
(Microtus ochrogaster), white-focted deer mouse (Perontyscus maniculatus), bushy-tailed woodrat 
(Neotoma cinerea), biack-tailed prairie dogs (Cynomys ludvicianus), and desert cottontails 
(Syivilagus auduborii). A wtal of six black-tailed prairie dog colonies have been identified within 
the study area. However, additional colonies are expected to occur within the study area. 


Raptor species occurring seasonally in the study area include red-tailed hawks (Biseo jamaicensis), 
golden eagles (Aquila chrysaetos), Swainson's hawks (Baseo swainsoni), ferruginous hawks (Buteo 
regalis), prairie falcons (Falco mexicanus), great horned owis (Bubo virginianus), burrowing owls 
(Athene cumicularia), American Kestrels (Falco sparverius), and Northern harriers (Circus 
cyaneus). Both bald eagles (Haliaectus leucocephalus) and rough-legged hawks (Buseo lagopus) 
occur in the area during the winter. However, no rough-legged hawk or bald eagle nests have been 
documented to occur within the area. Raptor surveys have been conducted within the area during 
previous seasons and in 1996 serial surveys of about 90 percent of the study area were conducted 
im cooperation with WGFD. Tables 3-15a, 3-15b, and 3-15¢c indicate the species and status of 
pests located during these surveys. Previous reports indicated that the amber of active 
ferruginous hawk and golden eagle nests had decreased within the study area (USDI BLM, 1995b). 
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Typscal nesting periods for raptor species are March-July. During the 1996 study, ferragimous 
hawk production within the area was 2.29 young/successful nest (7 of the 14 active nests that were 
checked for productivity failed). A total of 20 additional active ferruginous hewk nests with a total 
of 37 young were located daring the final week of the nest survey for a production of 1.45 
young/active nest. Golden eagie production m the study area was 1.47 young/active nest. 


\ Numerous songbirds occur within the stady area. The diversity and density of these species vary 

by season. Typical species include horned lark (Eremophila alpestris), loggerhead shrike (Lanius 
: ludovicianus), sage thrasher (Oreoscoptes monianus), mourtain bluebird (Sialia currucoides), 
i western meadowtark (Sturneila ncglecta), and vesper sparrow (Pooecetes graminens). 
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j means 0 nest where a breeding attempt was made or did not fledge young. 
? NONACTIVE means any nest that was inactive, dilapideted, destroyed or previously located and now gone. 
| * NO. OF YOUNG means young in the nest or eggs observed. 
Source: USDI BLM, 1998e 
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Gamebirds within the study area inctude sage grouse (Cewrocercus urophasianus), sharp-tailed 
grouse (T)spaunchus phasianeiius), mourning doves (Zenaida macroura), éucks, and geese. 
Numerous grouse leks have been identified within the stady area. In addition, a two-mile bufier 
zone esound each lek site has been identified This two-mile buffer represents an area where 
disturbance is restriceed from March | through June 15. A comparison was made of the mumber 
of sage grouse strutting/breeding grounds (leks) w the total sumber of grounds ilientified in the 
stady area since 1960. This was done im an aftempt to ideutify cummiative impacts thet may be 
occurring im the area as a result of hmman activity and habitat “sturbence or loss. There were 64 
historic sage grouse licks identified in the area since 1960, only 23 leks have been active im the last 


5 years. Thus we may assume thet sage grouse only occupy 36 percent of their former range. 


Aquatic species are generally restricted to the Belle Fourche, Cheyenne, and Powder rivers. 
Species within the Powder River include goldeye (Hiodon alosoides}, common carp (Cyprinus 
carpio), creek chub (Semotiius atromacuiatus), flathead chub (Platygobio gracilis), longnose dace 
(Rhinichthys cataractae), sand shiner (Notropsis stramineus missouriensis), plains minnow 
(Hybognathus piacitus), fathead minnow (Pimephaies promeias), shorthead redhorse (axastoma 


Little Powder River are similar to the Powder River and also include green sunfish (Lepomis 
cyanelius). Within the Belle Fourche River the following species are known to occur: common 


endangered 

eis Resets te tncntad w to Conenmase une entengened eset, Gove eanttaes 
species have been identified as potentially occurring within the area: the swift fox; mountain 
plover (Charadrius montanus), and sturgeon chub. The status of the black-tailed prairie dog 
currently is under review by the USFWS. In addition to the federally listed species, 27 species 
have been designated by the FS as sensitive species that occur or potentially may occur in the 
study area (USDA PS, 1998b). The following is a brief description of each species as weil as the 
potential habitat each species utilizes. 
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Black-footed ferrets are primarily nocturnal animels that are nearly always associated with prairie 
dogs. Prairie dogs are the ferret's source of prey and prairie dog burrows provide dens and rearing 
areas for ferret young. A single black-tailed prairie dog colony of 32 ha (80 acres) or a complex 
of smaller colonies occurring within a circle with a 7-km (4.3-mi) radius that weals 32 ha is 
considered to be the minimal size necessary to constitute potential habitat for the biack-footed 
ferret (USFWS, 19890). At least six prairie dog colonies have been identified within the study 
area. However, additional colonies are auticipated to occur within the study area. 


Bald eagle 


Feeding areas, diurnal perches, and night roosts are fundamental elements of bald eagle winter 


range. Although eagles can fly as far as 24 km (15 mi) to and from these elements, they primarily 
inhabit areas where all three elements are available in comparatively close proximity (Swisher, 


1964). 


Although eagle presence in winter is not directly correlated with open water (Swisher, 1964), 
eagles usually occur near large rivers and lakes (Sprunt and Ligas, 1963). Because the eagle's use 
of water areas generally decreases as ice cover increases (USDI BLM, 1980b), open water is 
considered an important feature of their winter habitat (USDI BLM, 1973). Eagles are particularly 
attracted to large bodies of water downstream from hydroelectric dams where dead or dying fish 
or waterfowl are readily accessible (Cooksey, 1962 and Ingram, 1965). 


Food availability is probably the single most important factor affecting winter eagle d'stribution 
and abundance (Steenhof, 1976). Fish and waterfowl are the primary food sources where eagles 
occur along rivers, lakes, streams, and dams. In some regions, carrion can also be an important 
food source. 


Perches are an essential element in the bald eagle's selection of foraging areas, because they are 
necessary for hunting and resting. Ice, driftwood, fence posts, cliffs and rock outcrops, gravel bars 
in rivers, shorelines, telephone poles, open hillsides, and trees are used as perches. However, dead 
deciduous trees are preferred (Stalmaster and Newman, 1979). 


Roosts are areas used for sleeping and providing protection from winter storms. Usually, eagles 
leave the roost for feeding areas in early morning and return in the evening. However, during 
severe weather they may remain at the roost all day. 


Roosts may be used by individual birds or smail to large groups of birds. Also, roosts can be used 
in successive years. Large, live trees of dominant or co-dominant species that occur in sheltered 
areas (e.g., in the protected slopes of a valley or ravine or behind a bluff) are preferred (Lish, 
1975). 
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Thee beld cagle winter roosts have been identified in the study arca. One is located ip the 
aorthern edge of the study area, one is located along the southwestern edge of the study area. and 
the other is along the southern edge of the study area (USDI BLM, 1996e). 


Peregrine faicon 


Peregrine falcons occupy a wide variety of habitats. They typically are associated with open 
Coumiry sear rivers, marshes, and coasts. Cliffs are the preferred nesting substrate, however, tall 
man-made structures (i.e. high rise buildings and towers) also may be used (USDA PS, 1991). 


Breeding begins in March when males establish territories. Three to four eggs are laid in mid- 


April. Incubation lasts from 33 w 34 days. The young hatch in mid-May. Young generally fledge 
in six weeks and remain dependent on the adults for several weeks (USDA FS, 1991). 


Peregrines typically prey on birds such a waterfowl, shorebirds, grouse, and pigeons. Prey is 
taken by striking from above after a high speed dive. Foraging occurs within 10 miles of the nest, 
however, 80 percent occurs wit®«: a one mile radius of the nest (USDA FS, 1991). 


No peregrine falcon nests are known to occur within the study area. 
Ute Ladies’-Tresses 


The Ute Ladies’-Tresses orchid occurs primarily in wetland areas where vegetation is relatively 
Open, not overly dense or overgrown (USFWS, 1989> and 1990; Jennings, 1989 and 1990). A few 
populations in eastern Utah and Colorado are found in riparian woodlands, but the orchid seems 
generally imtoleram of shade, preferring open, grass and forb-dominated sites instead. Most 
occurrences are along riparian edges, gravel bars, old oxbows, and moist to wet areas ncar 
freshwater lakes or springs (USFWS, 1991). Plants usually occur in small scattered groups 
occupying relatively smal] areas with the riparian system (Stone, 1993). 


Ute Ladies’-Tresses are endemic to moist soils in mesic or wet meadows near springs, lakes, or 
perennial streems. The elevational range of the species is 4,300 to 7,000 feet (Stone, 1993). This 
orchid may require “permanem sub-irrigation’, indicating a close affinity with floodplain areas 
where the water table is near the surface throughout the growing season, continuing into late 
summer or carty sutumn. 


Swift fox 


Swift fox typically inhabit short- and mid-grass prairies. In northwestern Colorado swift fox 
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Swift fox feed on small rodents, rabbits, and birds. Jackrabbits comprise the majority of their diet, 
however, ground squirrels, ground-nesting birds, and prairie dogs also are inchuded. 


Mating occurs from iste December through February. Pups are born in tate March, April, or carly 
May. Four to five pups are produced and they do not emerge until they are four tw five weeks old. 
Dens are generally located on fiat areas, or along slopes or ridges that offer good views of the 
surrounding area (Fitzgerald, Meaney and Armstrorg, 1994). 


One swift fox occurrence has been identified within the southeastern portion of the stady area. 
A swift fox den survey is currently being conducted im the study area. The results of this survey 
will be mcbuded when availabie. 


Mountain plover 


Mountain plover is a small migratory bird that utilizes high, ¢ry, shortgrass prairies seasonally . 
Within these habitats, areas of blue gramma (Boweloua gracilis) and buffalograss (Buchice 
dactyloides) are most often utilized. In addition, areas of mixed grass associations dominated by 
needie-and-thread (Stipa comata) and blue gramma also are utilized (USFWS, 1983). 


Nests consist of a small scrape on flat ground in open areas. Most nests are placed on slopes of 
less than 5 degrees, and occur in areas of buffalo grass, blue gramma, scattered cacti, and western 
wheatgrass (Agropyron smithii). These areas typically suppori vegetation that is less than 3 inches 
tall in April. Within Colorado more then half of identified nests occurred within 12 inches of old 
cow manure piles and almost 20 percent were found against oid manure piles. In addition, nests 
in Montana were nearly always associated with the grazed shortgrass of prairie dog colonies 
(USFWS, 1983). 


In southwestern Wyoming, observations suggest plovers arrive on their breeding grounds as carly 
as March 25; however, the average arrival date is April 13. Egg laying typically begins in late 
April with the last clutch laid in mid-June. Most clutches hatch from late March through late June, 
with the chicks fledging in early to late June. Once the broods hatch, plovers tend to move large 
distances from the nest. The birds typically beginning migrating out of the area by mid-August. 
However, some birds may stay until late September (USFWS, 1983). 


The study area is anticipated to contain large areas of potential habitat for the mouatain plover. 
Sturgeon chub 
Sturgeon chub occur almost exclusively in the Missouri River drainage system. The range of this 


fish species encompasses the river's headwaters in Montana and Wyorning to its mouth at the Gulf 
of Mexico. In Wyoming chub are restricted to the Lower Bighorn and Powder Rivers. 
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Preferred habitat is above grave! bottoms within large, turbid, fast-moving rivers. Chub are most 
abundant in gravel riffies, but sometimes are found im sandy bonom pools containing some gravel. 
Sturgeon chu usually occur im less than 3 feet of water, and eat primarily bouom-dwelling 
imvertedvates. Chmbd spawn im late spring t© midsummer (until late July) when water temperatures 
are between 65 and 72°F. Spawning occurs within shallow rapids over gravel and rock. The 
Powder River in Wyoming supports the largest known reproducing population of sturgeon chub. 


Other Species, including FS Sensitive Species 


In addition to the federally listed species, 27 species have been designated by the FS as sensitive 
species that occur or potentially may occur in the part of the TENG that is within the southern part 
of the study area (USDA FS, 1998b). FS sensitive species are those species identified by the 
Regional Forester for which population viability is a concern, as evidenced by either a significant 
curress or predicted downward trend in population numbers or density, or significant current or 
predicted downward trend in habitat capability that would reduce a species’ existing distribution. 
Table 3-16 lists these species and their potential for occurrence within the study area. These 
species potentially oc.ur within the TBNG. 


The biack-tailed prairie dog is a smal] mammal commonly occurring within the study area. A total 
of six black-tailed prairie dog colonies have been identified within the study area. However, 
additional colonies are expected to occur within the study area. 


CULTURAL RESOURCES 


The study area supported extensive herds of bison in the prehistoric and early historic periods. The 
seasonal to irregular availability of water and general lack of sheltered areas discouraged large, 
permanem settlements. The principal local raw materials for prehistoric stone tool manufacture 
are porcellanite and non-volcanic glass. The latter lithic materials are byproducts of the 


metamorphosis of claystones by burning coal seams. 
Overview of Known Cultural Resources 


Cultural sites are generally defined as discrete locations of past humar activity which can include 
artifacts, structures, works of art, landscape modifications, and natural features or resources 
importamt to tradition <; nisuxty. Sites can also include extensive lincar features such as trails, 
roads or railroads, broad areas considered as “cultural landscapes," and traditional use areas. 
Significant sites are defined as those sites that are listed on or eligible for the National Register 
of Historic Places under the criteria for eligibility (36 CFR §60.4), including Traditional Cultural 


Properties. 
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The seudy area encompases several previous environmental ssecssments. overviews, and Ciess | 
0 sample imvensories. mciading the South Giicur Coal Bed Methane Envircamestal Assessment . 
(USDi BLM, 1996), the North Gilleme Coal Bed Methane Envircamental Assesement (USDI : 
BLM, 1996), the Campbell and Johnson Counties Coal Bed Methane Envircamental Assesement | 
(UGDI BLM, 1990a), the Eastern Powder River Basin Class Il lnvessory (Pesbie. et al., 1981). ) 
There also heave been gumerocus small tw moderate imvestigations completed for highway 


improvements and for producing coal mines scattered along the castern edige of the stady area. 


Although the Paleotndian and Earty Plaims Archaic periods are comparatively weakly represesecd 
im Gids region, all of the prehistoric periods, from Clovis t Protohistoric are known from this 
region. Prehistoric siec densities can be high im some areas, particularty along ridgetop: and ncar 
larger and more reliable drainages. In the Protohistoric and carly historic periods this was the 
territory of the Arikara, Cruw, Lakota, Northern Arepaho, Northe:n Cheyenne, and Shoshone. 
Numerous confroitations berween Eurcemerican settlers and the latter tribal groups occurred in 
chs area. 


Pur trade presence im the Powder River Basip wes transient in comparison with other parts of the 


regions, because the fur resources of these Gra‘xagts were rapidly depleted. The major emigram 
trails of the 1840s and 1850s had passed south of ae study area along the North Plate. With the 
emergence of the Montana gold fields cevring the | 860s, trails were developed through the study 
area. The Sawyer expeditions of 1864 and 1865 attempted tw establish a wagon road through the 
Powder River Basin south of Gillette. The more southerty route of the Bozeman Trail, extending 
from Fort Laramie through the southrvst portion of the study area, and along the eastern edige of 
the Bighorn Mountains, became a major route through the mgicn for several years. Other 
important historic corridors within or near the study area were the Black and Yellow Trail, ‘he 
Texas Cattle Trail, and the Cheyenne-Deadwood Stage Road. 


Permanem settlement of any magnitude within the say area began in the 1880s. The carliest 
settlement was focused on livestock, but by the arn of the cennmy coal mining hed become an 
importam element of the regional economy. Until recem decades, sheep and cattle production 


remained as nainstays of the regional economy, bul mineral and energy development clearly has 
become dominant. 


Results of File Search 


Piles searches were conducted through the Wyoming Cultural Records Office on June 4, 1998 and 
February 7, 1999, for the study area. These files searches indicated that 1,253 previous 
investigations are on record for the Proposed Action project area, and 1.572 are on record for the 
Alternative | expanded project area. Of those reports 663 im the Proposed Action project ares and 
760 im the Alternative 1 expanded project area were completed prior to 1963 when state wide 
standards were implemented for cultural resource investigations ani reporting. Those earlier 
reports might not be considersd adequate by present standards and must be reviewed individually 
to evaluate their adequacy Approximately two percent of the study area has been inventoried 
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s@equately for culeural resources by current standards, and much of that inventory ares hes been 
along the eastern edge of the study area within and around producing coal mines and weil ficids. 


Tabbe 3-17 lists the mumbers of cultural rcsource sites, and the mumbers of significant culural 
sesousce sites thet have been formally recorded in the Pruposed Action project area and the 
Alternative | expanded project area. A total of 1 307 sites have been documented in the Proposed 
Action area, and 1,642 in the Alsernative | area. 


Approximately 70 percent of the recorued prehistcric sites are recorded as lithic scatters in both 
the Proposed Action and the Alsernative 1 seas. The nex! ty=t abundant prehistoric site types 
are open Camps and artifact scatters with features {17 percent). The presence of both artifacts and 
features, especially hearths, was often the key criterion used * ideatify sites 8° ~; =n camps im pre- 
1960s sie recording. In contrast the open camps and srtifact scaifers with {-2tm +s dominate the 
significant sises (S3 percent), and lithic scatters, although still strongly repr: «=1.-d, are only 34 
percent of the significant sites. 


Native American Consultation 


Receat legislation requires consultation with imercsted Native American tribal groups. Within the 
study area, these tribal and cultural groups are considered to incinde the Crow, Northern 
Cheyenne, Arapaho, Shoshone, Arikara, and western Sioux Lakow tribes. As part of the 
consultation, process, copies of the EIS will be sent to the designated cultural officer of each tribe 
for review and comment. No Native American special interest sites are known to occur at this 
time. Should previously unknown but significant sites be identified as part of this consultation or 


im the course of project development, BLM is requircd .o notify and consider the concerns of those 
Native American tribes most likely to be associated with the find. 


LAND USE AND TRANSPORTATION 


Land ownership, shown on Map 1-2 corsists primarily of private lands intermingled with federa! 
and state lands. Isolated tracts cf BLM -edrninistered lands, state-owned lands, and the TBNG are 
located within the study area. 


Within the study area, approximately 11.7 percent of surface ownership is federal (USD! BLM, 
1999), end consists primarily of lands administered by the BLM and FS. Federal lands 
administered by the BLM and FS im the stutty area consist of numerous isolated islands and tracts 
of land surrounded by private ‘ands. In Campbell, Johnson, and Sheridan counties, BLM lands 
within the study area are administered by Buffalo Field Office (BPO). BLM lands in Converse 
County are administered by the Casper Fiek! Office. 
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The BLM is responsible for the balanced management of public lands and resources so that their 
various values are consiccred in a combination that will best serve the needs of the American 
people. The TBNG is admmustered by the Medicine Bow - Routt National Forest. The FS is 
responsible for the balanced management of national forests and grasslands and resources so that 
their various values are considered in a combination that will best serve the needs of the American 
people. Management by the BLM and FS is based upon the principles of multiple use and 
sustained yield. 


The 12,419 acre Fortification Creek Wilderness Study Area (WSA) situated northwest of Gillette 
is included within the study area. This portion of the northern Powder River Breaks is managed 
to maintain the area without impairment of its wilderness values, in accordance with interim BLM 
managemem policy, pending congressional action that determines its management policies and 
standards (USDI BLM, 1985). Only a small portion of the WSA, just west of Wild Horse Creek 
and the main railroad line connecting Gillette and Sheridan, is within the Proposed Action project 
area. Fortification Creek, within the central portion of the WSA, is located west of the Proposed 
Action project area. 


The mineral estate (mineral ownership) of lands within the study area is federally owned, at least 
in part, throughout most of the area. Many privately owned lands have a mineral estate that is, 
at least in part, federally owned. Federal ownership of oil and gas totals about 1,293,000 acres 
(56 percent) of the study area. Federal ownership of coal totals about 2,053,000 acres (89 percent) 
(Maps 1-3 and 1-4). All of the federal mineral estate within the study area is open to locatable 


mineral exploration and development. 


The State of Wyoming owns an estimated 6.2 percent of the land surface and mineral estate within 
the study area. All of the state-owned lands in the study area are State Trust lands that are 
available for mineral and agricultural leasing, timber leasing and sales, and public recreation. 
State Trust lands generate revermes that are reserved for the benefit of designated beneficiaries. 
These beneficiaries are the common (public) schools, universities, and other public institutions in 


Wyoming. 


The remaining 82.1 percent of land ownership in the study area (Alternative 1 expanded project 
area) is private, as shown on Map 1-2. 


The primary land cover type in the study area is rangeland (mixed grass cover type and Wyoming 
Big Sagebrush type). Other land cover types in the study area include cropland (irrigated and 
dryland), human settlements (Gillette and Wright), and mining operations. Livestock grazing, oil 
and gas production, clinker quarrying, and coal mining are the primary uses of the rangeiand 
cover type in the study area. Most livestock grazing is cattle, although some sheep are also grazed. 
The Durham Meat Company, a ranch located south of Gillette, raises buffalo (bison) for meat 
production. The primary use of BLM lands within the study area is grazing. 


Recreational land use in the study area includes hunting for mule deer, pronghorn antelope, and 
elk. Upland game birds and waterfow! also are hunted in limited numbers. 
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Existing oil and gas fields are scattered throughout the study area. The Marquiss, Lighthouse, ind 
Gillette South CBM projects are located in the southern portion of the study area (Map 1-1). The 
Gillette North CBM assessment area is located just north of Gillette. 


Coal mining occurs primarily in the eastern portion of the study area, as shown in Map 1-2. There 
are sixteen active coal mine lease areas within and adjacent to the study area. Active coal mines 
located south of Gillette include Caballo, Belle Ayr, Cordero-Rojo Complex, Coal Creek, Jacobs 
Ranch, Black Thunder, North Rochelle, Rochelle, North Antelope and Antelope. North of 
ee a ee a Ee ae 


Gillette is the bub of the existing transportation network in the study area. The major 
transportation corridors include State Route 59, the principal north-south highway throurh 
Campbell County and Gillette, and Interstate 90, the principal east-west highway. Other highways 
crossing through the study area are U.S. Route 14, and State Routes 50 and 387. Numerous county 
roads provide local access to public and private lands. 


The study area has one major railroad and numerous oi] and gas pipelines. The Burlington- 
Northern/Santa Fe and Union Pacific Railroad passes through Campbell County to the east, west 
and south of Gillette. Several spur lines connect the railroad with area coal mines for transporting 
the coal that originates in the PRB. Alternative routes are still under consideration for the 
proposed DM&E Railroad expansion into Wyoming. The track would terminate at the coal mines 
located east of State Highway 59 and south of Gillette, in Campbell County, just east of the study 


There is one public airport in the study area. The Gillette-Campbell County Airport is located 
three miles northwest of Gillette. The VOR (radio aid used for navigation) is located at the airport. 


Recreational use of the study area by the public is limited, as most of the land is privately owned. 
Opportunities for dispersed recreation exist on federal and state lands. No developed recreational 
sites are located in the study area. The nearest developed recreation sites are located in Gillette. 


The TBNG provides opportunities for hiking, sight-seeing, hunting and fishing. There are no 
developed campgrounds in the TBNG, however, camping is allowed. 


Dispersed recreational opportunities in the project area include hunting, fishing, sightseeing, all- 
terrain vehicle (ATV) use, and camping. Hunting is the principal recreation activity on public 
lands in the study area. Hunting also occurs on some private lands. Pronghorn antelope, mule 
deer, elk, cottontail rabbit, and sharp-tailed and sage grouse are hunted in the study area (Gillette 
Convention and Visitors Bureau, 1998). The Marquiss and Lighthouse EAs also identified 
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_ mourning dove, sage grouse, waterfowl, and cotton-tailed rabbit as resident game species (USDI 
BLM, 1992a and 1995c). 
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The landscape of the siudy area is characterized by open grasslands, low rolling hills, and 
unobstructed views of many miles. Most of the area is covered with dryland vegetation consisting 
of grasses and shrubs. Ponderosa pine covers large portions of the north quarter of the study area. 
Outside the urban areas of Gillette and Wright, the study area is characterized by a rural landscape 
that has been modified by oil and gas field developments, coal mines and grazing. Grazing 
activities are evident in most of the study area. Highways, county roads, private roads and utility 
lines also are evident throughout the study area. 


Visual resource management guidelines for BLM lands are to manage public lands for current 
visual resource management (VRM) classifications and guidelines. The VRM system is the basic 
tool used by BLM to inventory and manage visval resources on public lands. The VRM classes 
Constitute a spectrum ranging from Class | through Class IV that provides for an increasing level 
of change within the characteristic landscape. Each VRM class combines an evaluation of visual 
quality, visual sensitivity of the area, and viewing distances. 


Visual resources of BLM-administered lands in the study area are managed in accordance with 
VRM Classes II, Ill, TV and V (USDI BLM, 1980c), as shown in Table 3-18 (USDI BLM, 1984). 
The inventory includes state and private lands as well as BLM lands, however the BLM manages 
visual resources only on BLM lands. The objectives of the BLM VRM classes in the Buffalo 
Resource Area are defined below. 


Table 3-18 
Visual Resource Management in the Wyodak Study Area 
Percent of Project Area | Percent of Expanded Project 


e Class II - Class II provides for activities that would not be evident in the characteristic 
landscape. Contrasts are seen, but must not attract attention. 


¢ Class III - The objective is to provide for management activities that may contrast with the 
basic landscape elements, but remain subordinate to the existing landscape character. 


e Class IV - The objective is to provide for management activities that may require major 
modifications to the existing landscape. The level of change to the landscape can be high 
and may be visually dominant, but should repeat the form, line, color and texture of the 
landscape. 


e Class V - The classification is applied to areas where the natural character of the landscape 
has been disturbed to a point where rehabilitation is needed to bring it up to one of the four 
other classifications. 


Most of the study area (96.4 percent) is designated as VRM Class IV. Under Class IV, activities 
may be dominant, but should repeat the form, line, color, and texture of the landscape. Class I 
areas consist of the scenic landscape corridor along portions of Interstate 90 and State Route 14 
on the west side of the study area. Class III areas are visible primarily from Interstate 90 east of 
Gillette, and from approximately 2.5 miles of State Route 50 located south of Gillette. The 
Fortification Creek Wilderness Study Area (west-central part of study area) and Indian Butte 
cultural resource area (southwest portion of the study area) also are managed as VRM Class II 
areas. Management activities in VRM Class Il] areas may be evident, but should remain 
subordinate to the existing landscape. Existing coal mines along the east boundary of the study 
area are managed as VRM Class V areas. Class V applies to areas where the natural character has 
been drastically altered, and the area requires rehabilitation to upgrade it to VRM Classes I 
through IV. In the study area, coal mines consist of extensive surface mining activities that 
dominate the landscape within the Class V areas. 


The Medicine Bow National Forest has inventoried Visual Quality Objectives (VQOs) for the 
portion of the federally owned surface within the TBNG and the study area. The FS management 
Objectives for visual resources within the TBNG are to provide for characteristic landscapes that 
satisfy the adopted VQO. The federally owned TBNG lands in the study area are managed in 
accordance with the VQO of modification (USDA FS, 1992). 


FS management direction for visual resource management requires that facility and structure 
design, color of materials, location and orientation meet the adopted VQOs for the management 
area affected by the project. Monitoring is required for oil and gas exploration and development 
on leased grasslands upon completion of the project in order to establish compliance with the 
adopted VQOs. Visual resource management objectives for the modification and maximum 
modification VQOs should be met within three full growing seasons after completion of a project. 


The study area has land uses that vary from sparsely populated rural regions to more densely 
populated urbanized areas, such as towns. Background noise measurements have not been 
conducted in the study area. Existing or background noise levels in sparsely populated areas are 
likely to be similar to the analysis of background noise levels completed for the Enron Burley Area 
(USDI BLM, 1994c). Background noise levels for the EPA category “farm in valley” are: 
daytime, 29 GBA; evening, 39 GBA; and nighttime, 32 dBA. Local conditions, such as 
topography and frequent high winds, can alter background noise conditions. The unit of measure 
used to represemt sound pressure levels (decibels) using the A-weighted scale is (GBA). It is a 
measure designed to simulate human hearing by placing less emphasis on lower frequency noise 
because the human ear does not perceive sounds at low frequency in the same manner as sounds 
at higher frequencies. 


The study area is located within Campbell County and small portions of Converse, Johnson, and 
Sheridan counties. There are two incorporated municipalities affected by the proposed project; 
Gillette and Wright. Gillette is the county seat and the largest incorporated city in Campbell 
County. Wright is located in southern Campbell County. There are no incorporated communities 
in Converse, Johnson, or Sheridan Counties that are located within the study area. 


The 1997 populstion of Campbell County is estimated at 32,087. The populations of Gillette and 
Wright are estimated at 19,289 and 1,347, respectively. In 1997, the population of Converse 
County was estimated to be 12,295. Table 3-19 summarizes population growth in Campbell, 
Converse, Johnson, and Sheridan Counties between 1980 and 1997. 


Table 3-19 

Population in Campbell, Converse, Johnson, and Sheridan Counties 
Year 1980 | 1990 | 1995 | 1996 | 1997 | 2000 (projected) 
a my | 24,367 | 29,370] 31,456] 31,951 | 32,087 32,970 
Gillette | 14,545 | 17 123 | 21,585 | 19,289 19,744 
| Wr mj 1,117] 1,357] 1,385] 1,347 1,378 
Converse Count 69 | 11,128} 11,929] 12,112] 12,295 12,350 
Jobson County _| _6,700| 6,145 | 6,627| 6,717| 6,796 6,920 
Sheridan County ___| 25,048 | 23,562 | 24,997 | 25,203 | 25,199 25,900_ 
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" Mineral production of coal, oil, and gas is the dominant economic activity in Campbell County. 
itis also an important economic sector in Converse County. Wyoming is the top coal producing 
state ip —-—-« Uniined States. More than 90 percent of the coal produced in Wyoming comes from 
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Campbell County (Campbell County Chamber of Commerce, 1998). Campbell County also 
produces approximately 25 percent of the oil produced in Wyoming each year. Table 3-20 shows 
the state assessed mineral production valuations for the affected counties and the State of Wyoming 
for its 1997 fiscal year, which are based on 1996 production. 


Agriculture, consisting of livestock production and dryland farming, also is an important sector 
of the economic base within the affected counties. According to the Campbell County Economic 
Development Corporation (CCEDC, 1997), the livestock population in the coumty consists 
primarily of cattle and sheep. Most cropland in Campbell County produces wheat, barley, oats and 
hay for feed. Agriculture in Converse, Johnson, and Sheridan Counties consists of ranching, row 
crops such as wheat, barley and oats, and irrigated forage crops. 


Wyoming Department of Employment (WDOE) records describe the employment sectors in the 
affected counties. The largest employment sectors in Campbell County are mining, retail trade, 
government and services (WDOE, 1996a). In 1996, the average total employment for Campbell 
County was 15,988. The mining sector accounted for 4,087 workers, or 25.6 percent of total 
employment in the county. Retail trade accounted for 17.5 percent of the total employment. State, 
local and federal government employed 18.9 of the total workforce. Service industries accounted 
for approximately 14.8 percent of employment. Agriculture, which is part of the economic base 
of the county, accounted for 0.5 percent of employment. The 1996 annus] average unemployment 
rate was 4.7 percent. The average unemployment rate for the state was 5.0 percent in 1996 
(WDOE, 1998b). 


In Converse County, the largest employment sectors are government, retail, mining and services 
(WDOE, 1998a). In 1996, the average total employment for Converse County was 4,124. 
Government accounted for 27.7 percent of total employment. The retail sector accounted for 19.9 
percent. Mining employed 15.9 percent of the total workforce. Service industries accounted for 
about 12.8 percent of employment. Agriculure, which consists primarily of ranching, accounted 
for 1.7 percent of employment. The 1996 annual average unemployment rate was 5.4 percent. 


The largest employment sectors in Johnson and Sheridan Counties are government, retail, and 
services (WDOE, 1998a) and is documented in records maintained by the Bureau of Economic 
Analysis (BEA) within the U.S. Department of Commerce. In 1996, the total labor force in 
Johnscn County was 3,747 workers. In Sheridan County the labor force was 13,608 workers. 


The 1996 annual average unemployment rate was 3.8 percent in Johnson County and 4.8 percent 
in Sheridan County. 


Per capita income indicates the economic well-being of the residents of an area and is documented 
in records maintained by the Bureau of Economic Analysis (BEA) within the U.S. Department of 
Commerce (USDC). The per capita income in Campbell County averaged $21.908 in 1996, which 
ranked sixth in the State of Wyoming, and was 101 percent cf the average 1996 per capita income 
of $21,587 for the State of Wyoming (USDC BEA, 1996). Total personal income for the county 
in 1996 was approximately $700 million, which accounted for 6.8 percent of the 1996 total 
personal income for the State of Wyoming, approximately $10.4 billion (USDC BEA, 1998). 
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Table 3-20 
Taxable Valuation of Mineral Production for Fiecal Year 1997, Based on 1996 Production 
Camptell, Converse, Johnson, and Sheridan Counties 


-~ 7 


Sheridan County 0.18 million | 1.08 million 0 0.21 million 0 0 1.5 million | 0.12 billion 

Valuation . 

Percent of State's 0.01 0.09 0 2.7 0 0 0.04 1.7 

Vabuation 

Source: Wyoming Department of Revenue (WDR) records, for the State of Wyoming; fiscal year 1997 was July 1, 1996 through June 30, 1997 
(WDR, 1999s). 


Includes bentonite produced in Johnson County and leonardite produce; in Converse County, 
Mineral production valuation is $4.2 percent of Wyoming's 1997 statews'c valuation (WDR, 19996). 
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Total 1996 county personal income earned from the mining sector, including oil and gas 
extraction, was nearly $250 million, representing 42.2 percent of the total personal 1996 income 
for the county (USDC BEA, 1998). 


The per capita income in Converse County averaged $18,094 in 1996, which ranked 18%) in the 
State of Wyoming, and was 84 percent of the state average. Total personal income for the county 
in 1996 was approximately $219 million, which accounted for 2.1 percent of the 1996 state total. 
Total 1996 county personal income earned from the mining sector, including of] and gas 
extraction, was approximately $56 million, representing 25.6 percent of the total personal 1996 
income for the county (USDC BEA, 1998). Earnings from the mining sector increased 15.8 
percent from 1995 earnings in Converse County. 


The per capita income in Johnson County averaged $20,571 in 1996, which ranked 12° in the 
State of Wyoming, and was 95 percent of the state average. Total personal income for the county 
in 1996 was approximately $138 million, which accounted for 1.3 percent of the 1996 state total. 
The mining sector accounted for 11.3 percent of earnings in 1996, and was one of the fastest 
growing industries in the county (USDC BEA, 1998). 


The per capita income in Sheridan County averaged $23,332 in 1996, which ranked 3“ in the State 
of Wyoming, and was 108 percent of the state everage. Total personal income for the county in 
1996 was approximately $588 million, which accounted for 5.7 percent of the 1996 state total. 
The mining industry was not a significant.sector of the economy in 1996. 


The majority of available housing units in the study area are located in the communities of Gillette 
and Wright. In 1996, there were approximately 7,474 housing units in Gillewe and 492 housing 
units in Wright (as of December 1995). In Gillette, the average cost of a new three-bedroom home 
in 1996 was $109,900. The average 1996 cost for a new home in Wright was $88,000. 
Approximately 30 percent of the existing housing stock in Gillette were rental units. The average 
rent for an apartment was $350 in 1996. As of October 1994, the overall vacancy rate in Gillette 
for all types of housing was approximately 2 percent (Gillette Department of Commumity 
Development, 1997). 


Government and community services available in the Counties include county government, law 
enforcement, fire protection, roads and bridges, infrastructure and maintenance, solid waste 
Se ae Se ee ee ee Se ae 
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This chapter anslyzes the impects of implementing the No Action Alsernative, the Proposed 
Action, and Alternative 1 for @e Wyodsak CBM Project. CBM development on BLM- 
administered lands will be sviyjeci to land use decisions described im the “Planning Decisions“ 
section of the RMP Record of Decision. CBM developmen on FS-edministered lands will be 
conducted in accordance with applicable land use decisions, goals and objectives, and management 
standards and guidelines described in the LRMP and Record of Decision. Other assumptions 
utilized in prepering this analysis of exvironmental consequences are described below. 


Environmental coasequences associated with CBM projects located in western Campbell County 
and eastern Johnson County have been analyzed previously by BLM. Completed environmental 
analyses consist of the Marquiss, Pistol Point, Rawhide Butte, Lighthouse, and Gillette North 
EAs, and the Gillette South EIS (USDI BLM, 1990a 1992a, 1992b, 1992c, 1995Sc, 1996, and 
1997a). 


GEOLOGY AND MINERAL RESOURCES 
Proposed Action 


Methane is produced from CBM wells drilled imto undertying coal seams in the PRB. Peak gas 
production for the 3,000 proposed CBM wells could average 375 million cubic feet per day 
(mmcf/day) based on an estimated average production rate over the life of a well of 125 thousand 
cubic feet per day (mcf/day) per well. Initial production rates are expected to exceed this average 
during the first few years of production, then steadily decline during the well's eco: mic life. 
Production records from the WOGCC (WOGCC, 1998a) indicate that CBM wells in Wyoming 
were producing at an average rate of approximately 200 mcf/day per weil in 1998. For purposes 
of this analysis, if all 3,000 proposed wells were producing gas at the estimated average rute at 
the same time, then annual CBM production under the Proposed Action could approach 137 villion 
cubic feet per year (ocf/year). Anmual CBid production in the U.S. in 1994 was 858 bef (Stevens 
et al., 1996). However, CBM accounted for only five perceat of the weal U.S. nemural gas 
production (Petzet, 1996). Total natural gas production in Wyoming in 1996 was 782 bcf (Energy 
Information Administration, 1997). In FY96 (year ending June 30, 1996) CBM productice in 
Wyoming was 5.6 bcf or less than one percent of Wyoming's natural ges production for that year. 
CBM production almost tripled, to an estimated 15.9 bcf in FY9S (year ending June 30, 1998), 
according to the Wyoming Annual Report for 1996, Wyoming Department of Administretion and 
Information (WDAI, 1999a). 


CBM development occurring upstream from neartyy surface coal mines could affect coai mining 
operations. CBM generated water discharged upstream from coal mines could increuse surface 
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coal mine workings, surface excavations, and the partial removal of groundwater 
seams (during mining operations or CBM developmen) can make more oxygen 
the coal seam, which contributes to conditions necessary for spontanecus coal 
Exposures of clinker in the eastern PRB occur primarily along the eastern boundary 
the project area in the Rochelle Hills and in the Powder River Breaks of the northwest portion 
of the project area (Heffern and Coats, 1997). The oxidation of methane at or near the surface 
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Lf methane seeps cocurred, vegetation surrounding a seep likely would be killed or stressed, umiess 
resistamt to the local conditions sear the seep. Soil productivity likely would be decreased. 


Conflicts between CBM drilling and existing or potential surface coal mining may occur. 
Developmen of CBM wells would be prechuded in areas of active or impending coal miming. 
Locating weils in areas where future musing may ‘ake place would preclude mining during the i.> 
of wells located in the proposed mining area. Coal in these areas could be mined cfter CBM 
extraction is completed or terminated, or after an agreement is negotiated between Gx CBM 
operators and the coal mime operators. 


ll Developing the project would not be likely to impact the recovery of other minerel resources in 

the area. in the project area, oi] and gas heave been produced from geologic formations occurring 
| several thousand feet below the coal seam. Salable minerals, primarily clinker, sand, sad gravel, 

are produced from surface deposits. Subsurface uranium deposits located near the southwestern 

portion of the project area are associated with Wasatch Pm sandstones. Although currently there 
1 are no active uranium operations in the study area, in-situ (in place) leaching of subsurface 
uranium is occurring adjacent to the study area. Withdrawal of CBM end water from te 
stratigraphically lower Ft. Union Pm would not be likely to impact the potential recovery of 
uranjum resources within or near the project area. No other locatable mineral deposits are known 
to exist ip the project area. Development of existing mineral rights in the project area would be 
based on existing claims, lease terms and agreements, future conflicts would be dealt with on a 


case-by-case basis. 
Other potential impacts, such as creating geologic hazards or disturbing paleontological resources 


are not likely to occur. 


Alternative 1 


,) Under Alternative 1, there would be 5,000 new productive CBM wells. Therefore, production 
under this alternative is projected to be 67 percent greater than under the Proposed Action. There 
would be less dewatering required at the coal mines under Alternative | than under the Proposed 
Action. Alternative | may generate more conflicts over the logical development of the coal 
resource than the Proposed Action in areas of intensive developmeat near the coal outcrops along 
the eastern boundary of the expanded project area. However, Alternative I s 

| widespread across a greater portion of the PRB than the Proposed Action, and the additional CBM 
infrastructure located farther west, within the expanded project area under Alsernative |, actually 


may diminish the competition between gas and coa! producers. 
No Action 


| Under the No Action Alternative, there would be 2,000 new productive wells (located on private 
and state mineral ownership lands). Therefore, production under this alternative is projecesd to 
1 be 33 percent less than under the Proposed Action. The No Action Alternative will have less 
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impact on mine dewatering activities than the other two alternatives, but will yield a reduction of 
volume from existing conditions. The No Action Alternative may result in fewer conflicts 
between gas and coal producers than the other two alternatives. However, the probable 
development of the No Action Alternative likely would occur closer to the coal outcrop, in places 
where state and private ownerships of oil and gas rights are concentrated and coal and gas conflicts 
are most likely to occur. 


SURFACE WATER 


The goal of BLM’s water management program is to comply with relevant laws and policies for 
protecting and enhancing the quality, quantity, and use of waters on public lands. 


For the purpose of this analysis, surface water flow is expressed in cubic feet per second (cfs). 
The water produced from wells is expressed in gallons per minute (gpm). One cfs is equivalent 
to 448.83 gpm. Large flows or volumes of water are expressed as acre-feet (ac-ft). One ac-ft is 
equivalent to 43,560 cubic feet or 325,829 gallons. 


Proposed Action 


Each productive well within the project area will generate methane and water throughout the 
production period. The production period for some wells may be interrupted by temporary and 
unpredictable shut-ins resulting from changing economic conditions, workovers, scheduled 
maintenance or monitoring, mechanical problems, or unavailable pipeline capacity. The 
productive life of a CBM well within the project area has been estimated to be 12 years (USDI 
BLM, 1997a), and may possibly be 15 years. 


The rate of water production may decline with time, however, flows are expected to average 12 
gpm throughout the life of each productive well. This estimated pumping and discharge rate is 
based on actual pump rates for 420 CBM wells drilied over the last four years and located in 
Campbell County, Wyoming (PI/Dwight’s, 1998). The Proposed Action would establish an 
estimated 3,000 CBM wells that would be drilled in the project area over a five to ten year period, 
with approximately 400 productive wells being added each year. Existing CBM wells, and the 
earliest wells drilled as this project is implemented would stop generating water when their 
productive life ends, before the 10 to 20 year project life concludes. 


CBM generated flows would be distributed to an estimated 500 to 1,000 points where they would 
be discharged under terms of NPDES discharge permits issued by WDEQ. There is likely to be 
an average of one water discharge point per three to six CBM wells. The discharge at each of 
these points would average 36 to 72 gpm over the life of the wells producing the water. Maximum 
discharge anticipated at a single discharge point, on average, over the life of the wells, would be 
approximately 100 gpm or 0.22 cfs if produced water from 8 wells were discharged at one 
location. A CBM generated flow of 0.22 cfs represents the average annual runoff from 
approximately 18 square miles, using a composite of the flow statistics presented in Table 3-2. 
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A CBM generated flow of 0.22 cfs would substantially exceed the typical 2-year, 24-hour storm 
flow from one square mile, due to the aridity of the region. 


Design and siting of discharge facilities must be carefully controlled or limited where channels are 
not stable, armored, or large enough to accommodate the flows that would be anticipated. If the 
maximum flow (0.22 cfs) were discharged continuously into a channel three feet wide, water depth 
in the channe] resulting from the discharge would be only 0.6 inch, and the velocity would be less 
than 1.9 feet per second. Velocity would decrease as slopes drop. 


The increased daily flows would be available for subsequent beneficial uses such as livestock 
watering and wildlife use, development of fisheries, and crop irrigation in places where water and 
soil quality permit. Landowners currently are utilizing discharged waters from CBM wells already 
drilled within the project area for beneficial uses. As drainages become perennial, these CBM 
flows will be further diminished by one percent of the flow per mile downstream, through 
recharge to alluvium and the Wasatch sands and through losses from evapotranspiration 
(conveyance loss) (WSEO, 1998a). 


The quality of the water is good for livestock, poor for irrigation use, and is generally better than 
the naturally occurring water in the Belle Fourche River just downstream of the project area, 
which contains 809 to 7,870 mg/l TDS (Table 3-4). The TDS of CBM produced water from the 
Wyodak-Anderson coal within the project area has averaged 764 mg/1 based on WDEQ discharge 
monitoring report data (WDEQ, 1998a). 


Water Flow 


CBM generated surface water likely will be available for only 10 to 20 years. Twenty years after 
this project is initiated, CBM generated flows are expected to return to levels seen prior to 1993, 
when flows from CBM development were not present, if no additional CBM development or 
groundwater development follows this project. 


CBM generated flows within the project area are expected to increase from 15.1 million gallons 
per day to a maximum of 66.1 million gallons per day (occurring in years 2006-2007). Water 
would be discharged from an estimated 500 to 1,000 locations. Total conveyance losses at project 
boundaries are expected to be 23 to 58 percent of projected CBM discharges. Infiltration losses 
are generally assumed to be about 20 percent of total conveyance losses (Babb, 1998). The 
equivalent outflow at the project boundary would be much less than one cfs for the Powder River, 
nine cfs for the Little Powder River, thirty-three cfs for the Belle Fourche River, and seven ci: 
for the Upper Cheyenne River following loss of approximately one percent of the flow per mile 
to infiltration and to evapotranspiration along the channels (Table 4-1). These conveyance losses 
are based on site-specific data (USGS, 1998b) and general State of Wyoming Board of Control 
calculation procedures (WSEO, 1998a). 


The maximum water volume produced annually from the flow rates discussed above is expected 
to increase from an estimated 8,624 ac-ft per year in 1998 to 75,000 ac-ft per year (occurring in 


(of 


years 2006-2007). The groundwater modeling study predicted that anmmal yield at the project 
boundary would be 20 ac-fi for the Powder River, 3,105 ac-ft for the Little Powder River, 21,478 
ac-ft for the Belle Fourche River and 7,399 ac-ft for the Upper Cheyenne River (Table 4-1). The 
Action would double the anmual yield from the Belle Fourche and Upper Chevenne 


- drainages (Table 4-2). 


In contrast to naturally occurring flows, which fluctuate with changing seasons, CBM generated 
flows occur year-round, at a relatively constant rate. Average daily flows would be increased, 
likely resulting in draws and drainages, previously ephemeral, becoming perennial downstream 
from the discharge points. Average and median flows are expected to increase. Uniess design 
and location of discharge points are carefully controlled or limited, localized flooding may occur 
with increased frequency and magnitude where channel or basin capacity is insufficient to handle 
increased flows. 


Spring flows are expected to increase with the addition of CBM-generated flows. Channels may 
be more likely to overbank during snowmelt, flooding nearby fields. Localized erosion and gully 
formation, water damaged structures, inundated vegetation (if flooding occurs too late in the 
growing season), and siltation or breaching of irrigation ditches or reservoirs may result from 
large, late, or prolonged flood events. Overbank deposits can produce uutrient-rich and arable 
soils, which may enhance agricultural uses of the affected lands. Alternatively, overbank deposits 
may add saline or fine grained sediments to a floodplain, decreasing productivity and lowering 
infiltration rates. The latter could occur in watersheds downgradient from saline soils or soils 


developed from shales. 


Flows resulting from year-round discharge of produced waters may become frozen during winter, 
filling channels and associated culverts with ice, and causing localized flooding, with effects 
similar to those described above. Topographic basins and playas (old lakebeds) may become 
imundated if water is discharged into them. Inundation may be greater during the winter when 
playas are frozen, and less evaporation occurs. Water yields of affected basins are expected to 
imcrease. 


Increases in average daily flows in the smaller, less well-developed drainages could result in 
degradation of these systems caused by increased stream erosion and sedimentation. These 
increased flows are likely 20 cause sustained downcutting in fluvial environments where discharge 
of produced waters occurs. Sustained downcutting will increase channel capacity within the upper 
and middle reaches of watersheds over time, decreasing the likelihood that overbank flooding wi! 
occur in these areas in the future, after flows return to present levels. In lower reaches of the 
_ watershed, however, flow in uplands through incised channels will result in higher velocities and 
& greater percentage of a given flood peak being transported downstream, creating an increased 
hazard of future flooding in a channe! reach distant from the CBM activities. 
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210 2,520 1,458 0.04 1,062 2 1,713 
0 0 0 0.00 0 0 0 
1,000 12,000 7,018 0.47 4,982 il 8,037 
2,210 27,455 8,212 2.58 19,243 43 31,045 
470 5,640 1,808 5.73 3,832 9 6,182 
1,040 12,480 7,222 0.18 5,258 12 8.483 
2530 3,000 731 0.41 2,269 5 3,660 
1,070 12,840 7,509 0.50 5,331 12 8,600 
2,670 32,975 14,503 4.56 18,472 41 29,800 
860 10,320 3,294 10.43 7,026 16 11,336 
Only included drainage channels adjacent to or Gowngradien of CBM well fields and within the project area. 
: Sarees Sena Sane & 3 Gems, Goa Oe Bisges 08s, when aay & 17.5 gpm. 
» Loss due to infiltration + evapotranspiration along the 
Infiltration (recharge assumed to be 20% of conveyance ms 7 03 
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Upper Reach of Powder River at Arvada, WY 200,700 os 0 
Middle Reach of Powder River at Moorhead, MT 327,500 0 
Little Powder River at Weston, WY 15,920 14 
Belie Fourche River below Moorcroft, WY 17,400 $1 
Upper Cheyenne River st Edgemont, SD $8,790 0.8 
Propesed Action - 3,890 Wells 
Upper Reach of Powder River at Arvada, WY 1,713 200,700 0.8 
Middle Reach of Powder River at Moorhead, MT 0 327,500 0 
Little Powder River at Weston, WY 8,037 15,920 0 
Belle Fourche River below Moorcroft, WY 31,045 17,400 178 
Upper Cheyenne River at Edgemont, SD 6,182 $8,790 i 
Alternative | - 5,890 Wells 
Upper Reach of Powder River at Arvada, WY 8,483 200,700 42 
Middle Reach of Powder River at Moorhead, MT 3,660 327,500 0 
Little Powder River at Weston, WY 8,600 15,920 4 
Belle Fourche River below Moorcroft, WY 29,800 17,400 171 
boa oe tt 11,336 $8,790 19 
Ne Action Scenario - 2,890 Wells 
Upper Reach of Powder River at Arvada, WY $71 200,700 0.3 
Middle Reach of Powder River at Moorhead, MT 0 327,500 0 
Little Powder River at Weston, WY 6,269 15,920 39 
Belle Fourche River below Moorcroft, WY 23,989 17,400 138 
Upper Cheyenne River at Bdgemont, SD~ 5,182 58,790 9 
USGS, 1998b 
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The type of sediments incised by a channel is a co-dominant factor with discharge in controlling 
channel cross sectional form. Narrow and deep channels are typical for streams traversing areas 
where sediments have high silt/clay content, as are found within the project area. Where this 
downcutting occurs in highly erodible soils, ravines or gullies are likely to develop unless 
discharge points are carefully located and designed. 


The imcreased volume of sediment transported downstream from discharge poiuts may cause 
sustained aggradation in fluvial environmerts downvalley, within lower reaches, as the stream 
gradient decreases. Wherever this sediment deposition occurs downstream from CBM discharge 
points, channel capacity may decrease over time, possibly increasing the likelihood that localized 
flooding will occur. When surface flows return to present levels at the end of the project's life, 
the risk of localized flooding would be elevated until the channel! has re-established a balance 


between channel capacity and floodplain morphology. 


Downcutting (or stream erosion) within the upper reaches of a drainage system and sediment 
deposition (or aggradation) within its lower reaches, are natural processes that occur as a stream 
ages through time. As the stream channel becomes incised through erosion, the slope of the 
stream and its velocity are reduced, and further erosion is limited. While drainages are not 
expected to flow under completely natural conditions within this very smal] segment of geologic 
time, the relatively constant CBM generated flows are not expected to alter regionally 
characteristic landforms during the life of the project. 


Stream meander wavelengths vary with discharge rates. Large streams tend to have large 
meanders and small streams tend to have small meanders. During the project's life, some streams 
may begin to re-establish meander patterns on a longer wavelength, in response to increased flows, 
or especially, as a consequence of a major flood event. When surface flows retmrn to present 
levels at the end of the project's life, the possibility of stream meanders being re-established on 


longer wavelengths will no longer exist. 


New springs may develop in areas that are recharged by newly saturated alluvial aquifers or 
Wasatch sands. If compaction occurs during construction or production activities, spring flow 
may be inhibited locally. Natural discharge of springs potentially can be impacted by reduction 
in hydraulic head in the source aquifer unit. Potential impacts to spring flow, especially those 
related to scoria aquifers like the one feeding Moyer Springs (4-32), can be analyzed site- 
specifically, as necded, during review of APDs or Sundry Notices, and impacts mitigated through 
the application of special conditions of approval for drilling or production operations. 


Water Quality 


Existing water quality has curtailed beneficial uses within some segments of the Belle Fourche 
drainage downstream from any discharge points that would be established under the Proposed 
Action. CBM generated flows within the project area are expected to be of higher quality than 
existing flows within some downstream segments of the drainage. The feasibility of designing 
surface water discharge facilities that could prevent higher quality CBM generated flows or 


(os 


neal ee oe eR, ~~ —— | - 


Dae ¢ - Berens Coogee: 


imcreased sediment loads from reaching the affected segments of the Belle Fourche drainage can 
be analyzed site-specifically, as oceded, during review of APDs or Sundry Notices. The quality 
of discharged waters can be protected through the application of special conditions of approval 
for Grilling or production operations that provide for the careful location and design of discharge 
facilities in the vicinity of impaired water bodies. During the APD approval process the current 
WDEQ 303(d) map and listing of impaired water bodies will be consulted. 


Surface water salinity within the project area currently exceeds 2,000 mg/l TDS for over half of 
al] samples analyzed. Produced water will have a greater bicarbonate character than naturally 
occurring surface waters. During fifteen of the twenty years of the project's life, CBM generated 
water having TDS concentrations averaging 764 mg/l (WDEQ, 1998a) will comprise 
approximately one-half of the total surface water volume produced annually in the project area. 
TDS concentrations in drainages within the project area typically experience substantial 
fluctuations occurring in inverse relationship to flow, which are expected to be buffered by the 
constam CBM generated flows. Locally, TDS concentrations within surface waters may rise 
slightly in the short-term due to increased stream erosion or runoff over disturbed lands during 


Operations. 


Table 3-6 summarizes the mean and maximum concentrations of metals from 95 to 366 samples 
of the Fort Union Fm (USDI BLM, 1997a) Fifteen percent of 366 samples exceeded drinking 
water standards for iroa of 0.3 mg/l. Thirty-nine percent of 257 samples exceeded drinking water 
standards for manganese of 0.05 mg/!. Iron and manganese drinking water standards are based 
on aesthetics rather than toxicity; these metals can tint water and stain clothes but typically will 
not cause health effects. Radioactive radium-226 is analyzed in the NPDES discharge monitoring 
reports of CBM generated waters, but is rarely present. Neither metal concentrations nor 
radioactive materials are expected to cause detrimental impacts to water quality. 


Sediment concentrations in surface waters will increase on a daily basis if discharges of produced 
waters are not directed into stable or armored channels. Increased siream erosion may cause 
sediment concentrations in surface waters to rise over present levels. Runoff from disturbed areas 
may cause sediment concentrations in surface waters to rise over present levels unless timely 
recomtouring and revegetation of disturbed areas occur. A discussion of disturbance-based 
sediment loss for this project may be found in the soils section of this chapter. 


The total estisnated area that may be affected by disturbance related to drilling and construction 
or installation of production facilities or pipelines under the Proposed Action is 16,751 acres, or 
about 1.1 percent of the total project area of 1.54 million acres. The long-term disturbance area 
required for production facilities and pipelines is estimated to be 6,514 acres. After surface flows 
return to present levels, very little additional sediment (over present levels) is likely to be 
imtroduced into surface waters, as stream erosion returns to rates similar w those presently 
ovcurriag. 


The State of Wyoming's 1998 Section 303(d) lists identify water bodies within the state which do 
not support all of their designated uses (WDEQ, 1998b). There is one site within the project area, 
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the Gillete Fishing Lake, which hes elevated sik and phosphate levels which mnupair or are a Chreat 
wo the warm water fishery. These water qualities may be aggravated by the Proposed Action. Two 
sites downstream of the project area on the Belle Fourche River (USGS sites 6428050 and 
6426500) have fecal coliform coacestrations which impair secondary and contact recreation, 
respectively. Additional water in the drainage may improve the water quality at these sites. Table 
B of Wyoming's 1996 Section 303(4) list identifies water bodies which will have waste load 
| allocations imposed within the next two yeurs as part of the NPDES renewal process. The Beile 
Fourche River below the Hulen Wastewater Treatment Plant downstream of the project area will 
have Total Maximum Daily Loads (TMDLs) imposed for ammonia, fecal coliform end total 
|| residual chlorine, to support a warm waier fishery and secondary recreation within this reach: 


Water Use 


Produced water from CBM wells is most likely to be used for stock watering, fisheries, and 

irrigation. Surface water withdrawals were estimated to be 36.94 million gallons per day in 1990 

l (USGS, 1998a). In 1998, water available for withdrawal increased by an estimated 41 percent to 

52.1 million gallons per day with the addition of discharges of CBM generated flows. The 

maximum water volume expected to be produced during the life of the project is estimated to be 

66.1 million gallons per day. The average volume of water to be produced during the life of the 

project is 33 million gallons per day, increasing, on average, the volume of water available for use 

by 189 percent. Conveyance loss of one percent per mile (WSEO, 199@a) from evapotranspiration 

| and recharge would result in some CBM produced waters not being available for surface water 
diversion (Babb, 1998). 


Discharge of CBM produced waters also may be used to create small ponds or reservoirs. These 
impoundments may be stocked as fisheries, developed for recreational use, or utilized to provide 
water storage capacity for agricultural or livestock purposes. Water impoundmems, playas and 
small depressions situated in the vicinity of discharge from productive weils or in the vicinity of 
areas where groundwater recharge occurs, can be expected to have a constamt source of water. 
Slow-moving water or shallow perimeter areas are expected to support the growth of weudand 
species” 


' Indirect impacts from the Proposed Action that are related t surface weter resources are 
described in the following categories: ecosystems; wildlife and fisheries; land use; and 
| Barr 


Ecosystems 


l hacreased surface waters, surface flows, and availability of weter year-round are likely to improve 
the health of the biological components of ecosystems within the project area Curing the life of the 
project. Plants and animais inhabiting arid areas live under difficult conditions Water s svailable 
only irregularly and in sparing amounts, or as an crosive deluge, within erid environments. Water 
transports nutrients to soils and is necessary for life. Landscapes with greater amounts of available 
lj surface water typically support enhanced vegetative land cover for soil conservation, increased 
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Giversity of vegetative species, and increased populations of amphibians, wildfow! and other 
wildlife species. These are discersed in more detail in tie biological sectiors. 


Hydric soils characteristic of wetlands would be likely tw develop durirg the life of the project, 
where ebundest surface water is cumcentrated in specific locations throughout most of the year. 
Depressions which are subject to sustained flow would serve as sedimest fitters and support more 
abundact plext and animal life than surrounding arid areas. The availabilixy of we _ ‘car-round 
and the mutrient-rich sediments deposited in wet areas combie to increase sit 5 Guctivity. 
Vegetation growth rates and mass typically are much higher within wet areas than in surrounding 
Grier sites. Soils high in salts, such as could occur in playas or closed basins, will not produce 
as much vegetation with increased water and the plants will be less palatable and nutritious. 


Riverine environments, where fluvial (stream processes) are at work on the landscape year-round, 
are expected to have minor increases in areal extent during the life of the project (20 years). The 
acreage that wil] undergo riverine habitat improvement, caused by increased surface flows, is 
likely to be much less than one acre per discharge poim. Approximately 2,500 discharge points 
will be utilized to implement the Proposed Action. After twenty years, and unless groundwater 
developrnemt comtimmes at the conclusion of the CBM project, riverine environments including 
riparian zomes and other areas improved by CBM produced waters will revert to present 
conditions, reducing infiltration rates and vegetative cover, and lowering species diversity in the 
wmmediate vicinity 


Evaporation from shallow impounded CBM waters may produce highly saline reservoirs or ponds. 
resulting in aquatic ecosystems within playas that have high salinity requirements. After 20 years. 
at the conclusion of the project, these ecosystems will lose their source of water and dic if 
landowners do not elect to continue pumping water from wells drillec to produce CBM. These 
former reservoirs and ponds may be difficult to revegetate unless adequate site preparatien occurs 
Soal may be lost from: unvegetated areas due to wind erosion unless reclamation efforts are timely. 


CBM generated flows, alone, are unlikely w cause significant flooding within the project area. In 
combination with a large storm event or snowmeh, CBM generated flows may contribute to the 
formation of overbank deposits, which would accumulate during any flood events. Overbank 
Geposits can provide additional mutrients w fickds that become flooded. A flood event may 


effectivety shorten the growing season by inhibiting plant growth until fields dry out. 
Wiidiife and Fisheries 


An increase in available water or forage may result in increased wildlife populations. Increased 
or new wildlife populations are likely to depend on water bodies and vegetation supported by CBM 
produced waters. After 20 years, (and unless groundwater development continues at the 
conctusion of the project), wildlife habists mnproved by CBM produced waters will revert to 
presemt conditions, reducing some wildlife populations. 
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Increased CBM generated flows may permit the development of fisheries within reservoirs created 
to reccive discharges. However, sediment concestrations could increase, diminishing some river - 
based fisheries, unless adequate erosion control or mitigation measures are included in water 
management plans. After 20 years, (and unless groundwater development continues at the 
concusion of the project), fisheries and aquatic habitats improved or created by CBM produced 
waters will revert to present conditions, reducing some populations and species diversity. 


Land Use 


Use of irrigation for agricultural production is likely t increase. This development is most likely 
to occur on lands where flood irrigation is feasible. Flood irrigation is likely tw rupport an 
imcrease in acreage used as cropland or an improvement in range productivity. Land covers are 
likely to change from open range to irrigated land in areas where CBM produced water is available 
and contains TDS concentrations which are reliably less than 850 mg/l. 


Some open livestock range may be replaced by wet areas or streamside vegetation, which would 
be utilized differently by livestock. Diversion of water to stock tanks and new or old reservoirs 
will change livestock distribution and range utilization. Additional fencing may be required in 
some areas to limit overuse by livestock. These and other improvements might be useful only 
during the life of the project. 


Sub-irrigated fields may not dry out as quickly with the addition of CBM produced water, which 
could reduce production of forage or crops. For example, ranchers accustomed to producing two 
cuttings of hay from a sub-irrigated field could see this production reduced to one cutting. 


An increase in available stock water or range productivity is likely to permit an increase in the 
number of cattle. At the end of this project life, unless groundwater development continues, or 
unless stocking rates of rangeland decrease to pre- 1990 levels, accelerated erosion resulting from 
overgrazing would likely occur. 


Recreationa] hunting and fishing opportunities, which are controlled by landowners on private 


lands, may increase locally, if populations of game animals and game fish rise, in response to 
increased availability of surface water and forage. 


Stream erosion and resulting sediment accumulation may cause increased deposition in instream 
reservoirs located downvalley. These reservoirs may need to heve accumulated sediments 
removed in order to retain adequate storage Capacity. 


Sociceconomics 


After 20 years, (and unless groundwater development continues at the conchusion of the project), 
fisheries and wildlife habitats improved or created by CBM produced waters will revert to present 
conditions, reducing or eliminating enhanced opportunities for hunting. fishing. and recreational 
activities. Ranchers and stockmen who hed counted on CBM waters to support increased livestock 
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herds or other endeavors would be unable to continue reliance upon these additional sources of 


revemme. The value of improvements, such as fencing, or other expenditures in developing 
surface water withdrawals may be reduced at the end of the project life. 


Mitigating Measures 


Mitigation measures in the form of water management plans will be developed and applied as a 
cooperative effort at the APD level of analysis, on a site-specific basis or under a Plan of 
Development (POD) on a project-level basis (Appendix B). This effort will include the agencies 
with jurisdiction (the BLM, FS, COE, WSEO, WOGCC and/or WDEQ) in consultation with the 
involved land managers and conservation districts, operators, landowners, and nearby downstream 
interests, including users of waters and landowners affected by impacts of increased flows on 
access, ranching, or mining operations. The cooperative efforts of all stakeholders will be 
necessary in developing water management plans that identify mitigating measures for areas or 
drainages where high CBM generated flows are or could be impacting existing uses. Some of the 
measures that could be applied at each site include: 


» Produced water may be dispersed in the upper reaches of drainages through the installation of 
stock tanks. 


» Produced water may be transported to distant discharge points, which could require the use 
of water disposal pipelines that are more than one-half mile long. 


» Produced water will be discharged into existing stream channels, reservoirs, stock ponds, and 
stock tanks in a manner that will not cause increased or accelerated erosion. This has been 
done effectively in past CBM projects by using energy dissipators at discharge points and by 
discharging into channels that are well developed and large enough to handle the increased 


flows. Energy dissipation can be achieved through the use of rock, placement of concrete 
control structures and/or the establishment of hydrophytic vegetation. 


» Alternative discharge points will be utilized, as appropriate, to minimize spring flooding of 
fields or to provide for other seasonal use. 


» Discharge outfalls may use alternative outfalls for use with irrigation, as agreed upon by 
operator and landowner or lessee. 


> Existing downstream culverts may need to be replaced with larger sizes to handle new flows. 
New culverts will need to be sized considering total flows. 


* Discharges will be limited to a volume less than or equal to the naturally occurring mean 
annual peak flow that can be handled by the channel cross-section under anticipated conditions, 
including flood events such as the 2-year 24-hour storm. 


Local springs will be identified, and construction will be avoided in these areas. 
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Discharge into playas will be avoided unless issues related to potential wetland creation, 
maintenance of discharge facilities, reclamation, and accountability are agreed upon by the 
operator and landowner or lessee. 


Discharge points will be selected in stable channels or reservoirs away from any significant 
downstream headcuts or other major erosional features. Outfall design may include discharge 
aprons and downstream stabilization of channel side slopes to prevent erosion and provide 
energy dissipation. 


Discharge facilities will be designed site-specifically using best management practices, to 
accommodate livestock access to water, to control erosion, and to limit sedimentation. 


Irrigation diversions to increase channel length and in-stream impoundments will be 
established, as appropriate, and as agreed upon by the operator and landowner or lessee. 


Downstream impoundments may need new or redesigned outlet works in order to handle the 
steady inflow provided by CBM discharge water. 


Wetland zones adjacent to impoundments will be utilized to promote deposition, as 


appropriate, and as agreed upon by the operator, landowner, or lessee, and appropriate state 
and federal agencies. 


As per State of Wyoming monitoring requirements contained in approved permits, and BLM 
or FS monitoring requirements contained in approved monitoring plans, volume and water 
quality parameters (pH, EC, radium-226 and total petroleum hydrocarbons (TPH)] will be 
monitored at discharge sites by CBM producers as part of WDEQ NPDES permits. Monitoring 
at selected stations on the Little Powder, Powder, Belle Fourche and Cheyenne Rivers and/or 
their tributaries will consist of a full suite analysis, including TDS. River monitoring plans 
will be developed in consultation with the USGS and the BLM. 


The areal extent of surface disturbance and the length of time that the area will remain 
disturbed before interim or final reclamation activities commence will be minimized. 


Interim and final reclamation of all disturbed areas will proceed in a timely manner. 
Reclamation activities will be conducted during time frames established by federal land 
management agencies, landowners and affected interests. 


Reclamation must produce a natural appearance and must be consistent with site conditions, 


area management standards, and projected uses, as agreed upon by the operator, landowner 
or lessee, and appropriate state and federal agencies. 


Reclamation will includc, as appropriate, recontouring, establishment of desirable, perennial 
vegetation, stabilization and erosion control of all disturbed areas. Additional measures, such 
as topsoil conservation, temporary fencing, mulching, or weed control will be utilized, as 
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appropriate, to ensure long-term vegetative stabilization of all disturbed areas. Reclamation 
standards will be agreed upon by the operator, landowner or lessee, and appropriate state and 


Alternative 1 


Except for those changes noted below, the environmenta! consequences to water resources are not 
expected to vary between the Proposed Action and Alternative 1. 


Production would be established from 5,000 productive “BM wells to be drilled in an expanded 
(enlarged) project area over a 3 to 5 year period, with 800 to 1,000 wells being drilied each year. 
The average well density for new wells (estimated to be 1.4 wells per square mile) would be about 
the same for the Proposed Action and Alternative 1. 


CBM generated flows within the expanded project area are expected to increase from 15.1 mgd 
to 100.1 mgd (occurring in years 2003 to 2007). An estimated 833 to 1,667 discharge points 
would be utilized to implement Alternative 1. Estimated outflow at the project boundary would 
be less than 12 cfs for the upper reach of the Powder River, 5 cfs for tributaries to the middle 
reach of the Powder River, 12 cfs for the Little Powder River, 41 cfs for the Belle Fourche River 


and 16 cfs for the Upper Cheyenne River (Table 4-1). This reflects the anticipated discharges 
coupled with infiltration and evapotranspiration along the channels. 


The maximum volume of water produced annually based on the above flow rates is expected to 
increase from an estimated 8,624 ac-ft per year in 1998 to 113,559 ac-ft per year (occurring in 
years 2003 to 2007). The groundwater modeling study predicted that annual CBM yields at the 
project boundary would be 8,483 ac-ft for the upper reach of the Powder River, 3,660 ac-ft for 
the middie reach of the Powder River, 8,600 ac-ft for the Little Powder River, 29,800 ac-ft for 
the Belle Fourche River, and 11,336 ac-fi for te Upper Cheyenne River. This would increase 
the annual runoff from the upper reaches of the Powder River by 4.2 percent, middle reaches of 
the Powder River by 1.1 percent, Little Powder River by 54 percent. Annuai yields from the 
Belle Fourche and Upper Cheyenne Rivers would increase by 171 and 19 percent, respectively 
(Table 4-2). 


The average amount of water to be produced during the life of the project is expected to be 58 
mgd, increasing on average, the amount of surface water available for use by an estimated 257 


percent. 


The total estimated area that may be affected by disturbance related to drilling and construction 
or installation of production facilities or pipelines under Alternative 1 is 26,491 acres, or about 
1.2 percent of the expanded project area of 2.3 million acres. The long-term disturbance area that 
would be needed for production facilities and pipelines is estimated tw be 10,788 acres. After 
surface flows remrn to present levels, very little additional sediment (over present levels) is likety 
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to be introduced into surface waters, as stream erosion returns to rates similar to those presently 
occurring. 


No Action 


Except for those changes noted below, the environmental consequences are not expected to vary 
between the Proposed Action and the No Action Alternative. 


Production will be established from 2,000 coal bed methane wells to be drilled over a five year 
period, with an estimated 400 wells being drilled each year. The average well density for new 
wells is estimated to be 0.8 wells per square mile. 


CBM generated flows within the project area are expected to increase from an estimated 15.1 mgd 
to 49.1 mgd (occurring in years 2003 to 2007). An estimated 333 to 667 water discharge points 
are anticipated under the No Action Alternative. The estimated outflow at the project boundary 
would be much less than one cfs for the Powder River, 9 cfs for the Little Powder River, 33 cfs 
for the Belie Fourche River and 7.0 cfs for the Upper Cheyenne River (Table 4-1). This reflects 


the a: ‘icipated discharges coupled with infiltration and evapotranspiration loss along the channels. 


The maximum volume of water produced annually based on the flow rates above is expected to 
increase from an estimated 8,624 ac-ft per year to 55,719 ac-ft per year (occurring in years 2003 
to 2007). The groundwater modeling study projected that average annual yields for the Powder, 
Little Powder, Belle Fourche and Upper Cheyenne Rivers at the study area boundaries would be 
571, 6, 269, 23, 989, and 5,182 ac-ft respectively , which would represent runoff increases of 0.3, 


39, 138, and 9 percent, respectively (Table 4-2). 

The average amount of water to be produced during the life of the project is expected to be 27 
mgd, increasing on average, the amount of surface water available for use by an estimated 173 
percent. 


GROUNDWATER 


The effects of CBM development on groundwater resources are described in terms of a loss in 
hydraulic pressure head in the coal aquifer. Effects of coal mining activities and other existing 
or reasonably foreseeable conditions are enalyzed within this chapter for the Proposed Action, 
Alternative 1, and No Action development scenarios. The effects are seen as a drop in the water 
level (drawdown) in nearby wells that are completed in the coal aquifer. As groundwater leaves 
the aquifer and enters the well bore, the water level in a well completed in the coal aquifer rises 
above the level of the aquifer, and a hydraulic pressure head is generated. Partial removal of 
groundwater from the coal aquifer (through coal mining operations or CBM development) can 
reduce the hydraulic pressure head and lower the water level in nearby wells completed in the coal 
seam. After CBM development (and water removal) ends, water levels in nearby weils are 
expected to recover somewhat as coal aquifer recharge occurs. 
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In developing CEM, a portion of the water contained in the coal aquifer is removed at specific ' 
locations, releasing methane for collection. The primary groundwater impact associated with i 
development of the Wyodak CBM Project involves loss in available hydraulic head in the target 
formation (the Wyodak-Anderson coal seam). This head loss could impact water wells completed 

in the coal seam, in the form of reduced weil yields and potential methane production. Surface 
discharge of extracted groundwater from CBM operations potentially can enhance recharge of 

shallow aquifers below creek areas. 


Specific groundwater issues associated with the proposed Wyodak CBM development include: 


1. Local and regional coal aquifer drawdown resulting from CBM development and surface coal 
mining. 

2. Maximum areal extent of coal aquifer drawdown. 

3. The magnitude of projected coal aquifer drawdown under various CBM development 
scenarios. 

4. The extent of coal aquifer utilization and the effect of predicted drawdown on this use. 

5. Wasatch sand aquifer drawdown resulting from CBM developinent and surface coal mining. 

6 
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. The rate of coal aquifer recharge after CBM operations cease. 
. The contribution of surface discharge of extracted coal groundwater to the recharge of shallow 


Wasatch sand aquifers. 
8. The differentiation of coal aquifer drawdown effects resulting from coal mining and CBM 


development. 
Hydrogeologic Framework 


A detailed description of the geology and hydrology of the area is given in Chapter 3. The focus 
of the impact assessment is the Wyodak-Anderson coal seam (top of the Fort Union Fm) and the 
overlying Wasatch Fm. The dip of the Fort Union coals in the eastern PRB is generally 1-2 
degrees to the west-northwest, although the Wyodak-Anderson coal has numerous “rolls” so that, 
locally, dips may be quite variable. The Wasatch Fm has several discontinuous sand units that are 
utilized for water supply. The base of the Wasatch Fm, directly above the Wyodak-Anderson 


seam, typically is a low permeability claystone that forms a hydraulic confining unit for the coal. 


The coal and overburden are eroded where the Wasatch Fm and Wyodak-Anderson coal contact 

intercepts the land surface to the east. Range fires and spontaneous combustion have ignited the t 
areas of exposed coal at the land surface. The burning of these coal deposits has created a land Ly 
form composed of permeable material (clinker), formed from the baking and subsequent collapse a 
of the sediments originally above the coal. 1 


Recharge to groundwater aquifers occurs from infiltration of direct precipitation (rain and 7 
snowmelt), runoff in creek valleys and standing water in playas. Precipitation provides a minimal 1 
source of recharge over most of the area because the climate and surface features prohibit 
significant infiltration. Infiltration is significant in areas of more permeable surface geologic units 
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such as the clinker that occurs at the eastern outcrop area of the Wyodak coal. The clinker areas 
are generally considered io form significant recharge areas for the coal. Infiltration of surface 
water in creek valleys is also generally «~nsidered to be an important source of recharge to shallaw 
aquifers. The Wyoming Board of Control currently considers surface water losses in river flows 
due to evapotranspiration and leakage (termed conveyance loss) to be about one percent of the flow 
per mile. Evapotranspiration probably accounts for most of the conveyance losses, particularly 
during the summer months. Recharge of shallow aquifers due to leakage from rivers is likely to 
be approximately 20 percent of the conveyance loss. 


Hydraulic connection between the shallow Wasatch sands and the Wyodak-Anderson coal is 
limited due to the low permeability claystones that separate the two units. However, if the 
hydraulic head (water level) in the coal is naturally lower than in the overlying sands, then there 
is the potential for leakage from the sands into the coal. The natural leakage raic will typically 
be extremely small, but taken over a large area can amount to a significant portion of the total 
recharge into the coal. Locally, hydraulic connection between the coal and Wasatch sands may 
be enhanced should the integrity of the confining layer be compromised by water supply wells 
screened through both the coal and the overlying sands, by deteriorating well casings, or by poorly 
plugged oil and gas wells or exploratory drill holes. Leakage from the Wasatch sands into the coal 
may be enhanced if water levels in the coal are lowered as a result of coal dewatering activities. 
Due to the limited hydraulic communication between the coal and the overlying Wasatch sands, 
a significant period of time (typically several years) will likely pass before significant drawdown 
(drop in water level) effects in the sands are apparent. 


Through time, many clinker deposits have become saturated as a result of the infiltration of 
precipitation and snowmelt. “Ponding" of water may occur along this interface where the clinker 
meets the less permeable coal and sediments of the Wasatch Fm. Springs may form at the base 
of the clinker deposits. The Moyer Spring north of Gillette is a good example of this situation. 


Regional groundwater flow is generally to the northwest (downdip) towards potential discharge 
areas in the north central part of the PRB (USGS, 1986b). Coal wells in the vicinity of the 


Powder River exhibit flowing artesian conditions that indicate upward flow gradients. This 
supports the potential for groundwater discharge along the northern part of the Powder River, 
although physical evidence for this, in the form of springs and sustained river baseflow are not 
readily apparent. It is assumed that most of the discharge is diffuse and may be consumed by 


evapotranspiration so that it does not appear as a surface flow. 
Groundwater Modeling Methodology 


Numerical groundwater flow modeling was used to predict the impacts of the Wyodak CBM 
Project. Modeling was necessary because of the large extent, variability, and cumulative stresses 
imposed by mining and CBM development on the Fort Union and Wasatch aquifer units. 
Assessment of CBM development impacts has been performed for earlier environmental 
assessments for the Marquiss, Lighthouse, North Gillette, and South Gillette areas (USDI BLM, 
1992a, 1995c, 1996a and 1997a). A detailed modeling study was completed for the Little Thunder 
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drainage basin in the southeastern part of the °>RB (WWRC, 1997). A modeling study of the 
Lighthouse CBM developmen also has been recently completed (WWRC, in press). The 
information from earlier studies has been incorporated wherever practical into the modeling work 
for the Wyodak CBM EIS. 


The main features and assumptions of the model used for the Wyodak CBM EIS are briefly 
described here. The complete technical description of this groundwater analysis is found in the 
Technical Report for the Wyodakt CBM Project, Groundwater Modeling of Impacts Associated with 
Mining and Coal Bed Methane Development in the Eastern Powder River Basin, on file at the 
BLM Casper Field Office in Casper, WY and at the BLM Buffalo Field Office in Buffalo, WY. 
This report describes the specific hydrogeologic data on which the model was based. It also 
describes the numerical mode! and model assumptions in more detail. 


The hydrogeologic model code selected was the latest version of the USGS Three Dimensional 
Finite Difference Modular Groundwater Flow Model MODFLOW96. This model code is widely 


accepted by regulatory agencies and currently is used by the BLM. 


The model consists of eight geologic layers. The lowermost two layers (layers 7 and 8) represent 
the Lebo Member and the shale aquitard separating the Lebo from the overtying Wyodak coal bed. 


The Wyodak coal bed is represented by layers 4, 5 and 6 im the model. The Wyodak consists of 
several coal beds that split and merge in the PRB. The model consolidates these splits into two 
coal beds (layers 4 and 6), separated by an intervening shale parting (layer 5). The Wyodak coal 
transitions into more highly permeable clinker at the eastern outcrop area. Data on the coal seams 
and structure were weakest in the northern portion of the modeled area. Overlying the coal is a 
layer (layer 3) representing shales within the Wasatch Fm that acts as a confining unit between the 
coal and the discontinuous sandstones within the Wasatch Fm. The second layer represents the 
Wasatch Fm discontinuous sandstone units. The uppermost layer (layer 1) represents the surface 
geologic units that include shales, sandstones, and alluvial sands within creek valleys. 


Other geologic boundaries that were incorporated into the model include faults and lineaments that 
are suspected of having a significant influence on groundwater flow regimes. Faults may act as 
impermeable (no-flow) boundaries and lineaments as zones of augmented hydraulic conductivity 
in the model. 


Stresses imposed from surface mining were simulated as drains. Stresses imposed from CBM 
development were simulated as pumping wells at a static 12 gpm for an estimated 15-year life. 
Due to the large number of proposed CBM wells, the uncertain location of the wells, and the large 
area involved, the model wells actually simulated “pods” of CBM wells, consisting of 8 to 12 
wells in relatively small areas. 


Model calibration was done to pre-mining, or in a few cases, carliest available static water levels. 
This was assumed to represent steady state conditions. The mode! was calibrated in transient state 


by matching against available historic water level monitoring data. 
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The groundwater flow model was used to predict the areal extent of aquifer drawdowns due to the 
superimposed stresses of the proposed CBM development and mining operations on a year-by-ysar 
basis. CBM development of the PRB started in 1989. Rawhide Butte field represented the first 
commercial CBM production in the PRB. Most of the CBM development to date has been in the 
Marquiss and Lighthouse areas south of Gillette, and in the vicinity of the Buckskin and Eagle 
Butte mines north of Gillette. As of March 1998, there were approximately 420 operating CBM 
wells in the project area (PI/Dwight's, 1998). By November 1998 production data was available 
for 638 operating CBM wells in the PRB (Pi/Dwight’s, 1999). Based on drilling permit 
applications approved by the BLM, it is estimated that, as of the end of 1998, there are 890 
productive CBM wells; 250 wells in the Gillette North assessment area and 640 wells in the 
Gillette South assessment area. The approximate locations and timing of CBM development 
through 1998 were input into the model based on actual well records. The location and timing for 


For the model, the No Action Alternative assumed 2,890 wells would be operating in the project 
area (2,000 new wells plus the 890 wells existing at the end of 1998). The Proposed Action has 


3,890 wells operating in the project area (3,000 new wells and 890 wells existing at the end of 
1998) and Alternative 1 has 5,890 wells operating in the expanded project area (5,000 new wells 
and 890 wells existing at the end of 1998). 


The following discussion outlines the projected impacts to groundwater quantity and quality under 
the Proposed Action, Alternative 1, and the No Action Alternative. The differences in projected 
impacts under the three alternatives are only significam with respect to the extent of drawdown 
in the coal and Wasatch aquifers. There is very little difference in the impacts to weter quality 
under the three alternatives. 
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Proposed Action 


Water Quantity 
Prediction of Local and Regional Coa/ Aquifer Drawdown Resulting from the 


Development 


Figures 4-1 and 42 show the imerpreted cumulative water level changes measured in the coal 
aquifer between the years 1980 and 1995 in the two areas where there has been significant CBM 
developmen. The maps are based on data collected by the Gillette Area Groundwater Monitoring 
Organization (GAGMO). Most of the mining in the PRB was initiated after 1977 (with the 
exception of the Wyodak and Belle Ayr mines) so that the use of 1980 as the baseline year (i.c. 
pre-mining) is reasonable. For comparison, the model predicted drawdowns for year 1995 are 
shown in Figures 4-3 and 4-4. It can be seen that the model predicted drawdowns for the year 
1995 compare favorably with actual measured drawdowns. 


The model predicted maximum in the coal aquifer for the Proposed Action CBM development is 
in the year 2015, and is shown in Figures 4-5 and 4-6 for the Upper Wyodak and Lower Wyodak 
coals, respectively. Because the mining and CBM operations are dynamic, the maximum areal 
extem of drawdown changes over time and may increase in some areas of the PRB while 
recovering in others. The CBM water production in the project area is expected to reach a 
maxieuum in the next 7 to 10 years, between 2006 and 2007, resulting in maximum drawdown in 
about the year 2015. 


The maximum extent of drawdown, defined as a drawdown of at least five feet, extends ten to 
twemty-two miles from the edge of potential dense CBM development such as in the central part 
of the project area. Predictions of maximum drawdown and extent of drawdown are based on the 
projected pod locations, Actual drilling locations and density of drilling may result in shifts of 
drawdown contours from the results illustrated in the figures. In addition, simplification of the 
elevation and thickness of the coal searn in the northern portion of the PRB may result in a slight 
underestimation of the maximum depth and extent of drawdown. 


Maximum drawdowns occur in the vicinity of active mining operations and in the centers of CBM 
development. Within the northern portion of the project area, CBM production is primarily from 
the Upper Wyodak with projected drawdowns gencrally as much as 450 feet in the center of the 
well field. In the southern portion of the project area, the Upper and Lower Wyodak seams are 
both tapped for CBM development. Maximum drswdowns are projected to be greater than 300 
fect within active well fields, and up to 550 feet in tho center of the well field. Depths of 
drawdown are approximately 50 feet more in the Lower Wyodak coal than in the Upper Wyodak 
coal. 


4 


fae ¢- Seeemees Comes 


Hydraulic head in the coal, as measured by the water level in a well completed in the coal, may 
be several hundred feet above the top of the coal. This is particularly true in the western part of 
the yruject area where the depth to the coal may be over 1200 feet while the depth to water in a 
well tapping the coal may be only 400 feet, resulting in a hydraulic head of 800 feet. Dewatering 
of the coal in these areas by CBM development can result in drawdown of the hydraulic head to 
the top of the coal (up to 800 feet), even though the thickness of the coal itself may only be 100 
feet 


Recovery of water levels in the coal is apparent after CBM production starts to decline. 
Production is expected to end by around the year 2024. Recharge to the coal comes primarily 
from the redistribution of stored water in the surrounding coe! and continued slow leakage from 
overlying Wasatch sand aquifers. In 2050, drawdowns of between 25 and 100 feet are anticipated 
in the northern portion of the project area and drawdowns of between 125 and 250 feet are 
anticipated in the southern portion of the project area. The maximum extent of the 5-foot 
drawdown extends 12 to18 miles from the edges of former CBM development. 


Prediction of Coal Aquifer Drawdown Rate 


The rate of coal aquifer drawdown is presented by graphs of modeled drawdown versus time at 
selected locations in the model. These graphs also illustrate the recovery of water levels following 
the cessation of CBM operations and mining operations. The locations of the monitoring points 
are shown on Figure 47. Water level drawdown graphs for selected monitoring wells in the 
northern and southern portions of the project area are shown in Figures 4-8 and 4-9. The graphs 
show that the water level changes in the coal aquifer induced by CBM operations tend to be fairly 
rapid. Initial recovery of coal water levels following cessation of CBM operations also is rapid, 
although complete recovery to pre-operation conditions may take hundreds of years. 


Extent of Aquifer Utilization and the Effect of Predicted Drawdown on this Use 


The extent of aquifer utilization has been largely documented in previous assessments. This work 
was updated and supplemented by examination of WSEO records (Table 3-8). Impacts to 
individua] water wells completed within the coal, and in sands above the coal, would depend on 
proximity to dewatering wells, depth and completion interval of the water well, and the water well 
yield required to maintain it as a usable source. Drawdown of water levels in coal aquifers caused 
by CBM development potentially may impect individual well users by reducing well yield. 
Withdrawal of water from the coal aquifer during CBM development can depressurize the aquifer 
and induce methane release into nearby water wells. Water level changes are not expected to be 
as significam in the aquifers above or below the coal because the coal is partially confined both 
above and below by a low permeability claystone layer. Drawdown of water levels in the 
overtying Wasatch sand aquifers also can impact individual well yields but is not likely to induce 
methane production in these wells. The underlying Lebo Pm is a shale sequence 800 to | ,000 feet 
thick (USDI BLM, 1994a), and therefore, the under!ying Tullock aquifer should exhibit minima! 
changes as a consequence of CBM development. For individually impacted water weils, see the 
“Mitigation Measures" section. A standard agreement has been developed by CBM operators to 
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monitor and mitigate impacts to individual well owners that are caused by CBM operations. A 
copy of this agreemers format is contained in Appendix D. 


Weils fully penetrating the coal with pumps set low within the coal are likely to be less impacted 


than those only partially penetrating the coal and with relatively shallow set pumps. Water still 
will be available from the coal at a deeper depth and from shallower or deeper aquifers. 


The model predicts over 500 feet of coal aquifer drawdown near the centers of active CBM 
development, with drawdown in excess of five fect extending some ten to twenty miles from these 
areas (Figures 4-5 and 44). The maximum available drawdown (the hydraulic pressure head) 
in the coal aquifer im the affected areas ranges from 300 tw 1,000 feet. Most individual water 
supply wells in the coal seam do not exceed 600 feet and have up tw 300 feet of available 
drawdown. Well pumps typically are set between SO to 200 feet below the static water level in 
the well. Significamt impact in terms of well yield or availability is likely to be an issue only if 
the drawdown exceeds about 20 to 30 percent of available drawdown at any given location. This 
area would tend to coincide with the area of drawdown in excess of about 100 feet. The decreased 


head against which the well pump has to operate may cause the pump discharge to decrease. 


However, if sufficient available drawdown remains in the well, yield may be restored by installing 
a larger pump. In cases where the drawdown causes the water level in a well to drop below the 
intake of the pump, the pump may have to be lowered in the well. 


Individual coal aquifer weil users may experence increased methane emissions if their wells fall 
within ap area of significam aquifer depressurization. Records of first indications of methane 
production in monitoring wells that have experienced water level drops due to mining indicate that 
methane emission from the coal can occur with as little as SO fect of head drop (AMAX Coal West 
groundwater monitoring data). Consequently, coal wells within the predicted 50- foot drawdown 
area may be susceptible to this impect. Methane emissions by a well pose a potential explosive 
safety hazard, particularly if gases can build up in an enclosed space. Well houses need to be well 
ventilated 


Over most of the eastern PRB, the Wyodak-Anderson coal is separated from sands in the overlying 
Wasatch Fm by continuous, low-permesbility clay and silt units of variable thickness. 
Examination of drilling and geophysical logs from coal mine permits and from twelve state-owned 
sections south of Gillette and west of the coal mine permit areas shows that the thickness of this 
confining unit ranges from 11 to 363 feet. In most cases, the clay confining unit was at least 30 
feet thick. The large variation in thickness is mostly a function of whether any signific amt sands 
exist in the lower part of the Wasatch Pm at a given location. This clay unit has the effect of 
partially isolating the coal from the overtying Wasatch sands. This low permeability zone allows 
limited hydraulic communication between the coal and the overtying Wasatch sands A significant 
period of time (typically several years) will likely pass before drawdown effects in the overlying 
Wasatch sands are upparent as a result of pumping groundwater from the coal. In addition, as 
noted in Chapter 3, the imegrity of the confining layer may be compromised locally by water 
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supply wells screened through both the coal and the overlying sands, by deteriorating well casings, 
or by poorly plugged oil and gas wells or exploratory drill holes. 


Partial isolation of aquifers overlying the coal has been supported by the results of the BLM water 
monitoring efforts ai the Marquiss CBM project, which has had the longest history of operation 
(since 1993). In this instance, the BJM has operated two paired wells (a well completed in the 
coal and a well completed in the next overlying sand zone) since the beginning of the project. 
Communication has been seen between the deeper (coal) wells and the shallow (sand) wells. 
Water level decline in the coal well is up to 200 feet during the five years of monitoring while the 
water level decline in the overlying aquifer has been documented, but at a relatively mild rate (ten 
to twenty feet over five years in one well). 


CBM production relies on the integrity of the confining layer above the coal. Without the 
confining layer, the gas would be free to escape to the atmosphere and water leaking downward 
from shallower layers would make it more difficult or impossible to lower the pressure in the coal 
seam by pumping water from it. 


Information from coal mines located east of the project area indicates that the significant sands 
within the Fort Union Fm usually are located well below the coal. These sands are not likely to 


be affected by pumping (USDI BLM, 1992a). 


Drawdown impacts in the overlying Wasatch sand aquifers are predicted to be much less than in 
the coal aquifer, but may be significant. Modei predictions in the Wasatch sands are less reliable 
than in the coal because of the discontinuous nature of the sands. Predictions are for a sand unit 
ranging from 200 to 500 feet above the coal. Figure 4-9 shows the drawdown vs. time predicted 
in the Wasatch sands. Maximum drawdowns occur in the vicinity of active mining operations and 
in the centers of CBM development. The predicted drawdown in the Wasatch Pm associated with 
CBM development is about 60 feet in 2015. However, drawdown is predicted to continue after 
the cessation of the project, averaging 125 feet long-term (Figure 4-9). There are likely to be 
local areas in the Wasatch sands which see greater drawdown than predicted by the model due to 
conducive faults, poorly grouted well bores, and exploration borings. This amount of drawdown 
may cause impacts to users of Wasatch aquifer water. In addition, the water well agreement 
would provide sufficient protection to landowners if impacts occur. 


Projected drawdown graphs for the Wasatch sands at one location within the southern portion of 
the project area are shown in Figure 4-9. Drawdown in the Wasatch sands tends to increase 
slowly as leakage is induced by partial dewatering of the underlying coal. The drawdown 
continues after CBM operations cease, and coal water levels start to recover, because the Wasatch 
Fm is a source of recharge to the coal. 
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Projected impacts to Springs 


Springs issuing from the Wasatch sands into surface drainages are unlikely to be affected by CBM 
development. This is due to the projected limited effect of CBM development on Wasatch Fm 
water levels described in the previous section. 


The public expressed concern regarding the potential impect of CBM development on springs 
issuing from the clinker outcrops, such as the Moyer Springs north of Gillette. Moyer Springs 
is located in Sec. 30 TS1N R71W, outside the proposed project area but its recharge area is close 


to the CBM development area. 


Moyer Springs is located at the base of an exposed clinke: deposit that is in the outcrop area of 
the target coal seam (known as the Roland-Smith in this area of the PRB). Recharge of the springs 
is through surface infiltration and lateral movement of water from adjacent clinker and alluvium. 
Large areas of clinker are exposed northeast and southeast of Moyer Springs (USGS, 1978). 


This exposure allows a large amount of recharge to the clinker by infiltration of rainfall and 
snowmelt. USGS (1973) reported a flow of 200 gallons per minute from Moyer Springs. The 
contact between the clinker and the associated coal seam in this area appears to have a low 
permeability. Although the natural discharge of springs potentially can be impacted by a reduction 
in the hydraulic head in the source aquifer unit, the presence of a low permeability zone between 
the clinker and the target coal results in water in the clinker being channeled to the spring rather 
than recharging the coal. The presence of the low permeability zone between the clinker and the 
target coal inhibits flow between these units. This fact and the high flow rate observed at Moyer 
Springs imply that production of Wyodak groundwater during CBM operations should not 
adversely affect the hydrology of Moyer Springs. The potential impact to Moyer Springs flows 
by proposed surface mining has been recognized, as removal of the Wasatch Fm and alluvial 
overburden during mining operations may decrease recharge to the spring. Accordingly, the Dry 
Fork Mine Permit requires Dry Fork Coal Company to protect the clinker aquifer that feeds 
Moyer Springs. 


CBM operations are not expected to have any impact on Moyer Spring water quality because 
discharge water is not likely to encroach on the recharge area of the spring. Water from Moyer 
Springs is of calcium sulfate chemical type, with wtal dissolved solids concentrations in the 1000 
mg/i to 2000 mg/l range (USGS, 1973). CBM production water from the Wyodak coal will be 
of equal or better quality. Therefore, even if some CBM discharge water did recharge the Moyer 
Springs, CBM operations should not adversely affect its water quality. 


The description of potential impacts to Moyer Springs is applicable to other springs issuing from 
clinker outcrops. Therefore, no impacts to these springs are projected. 
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Rate of Coal Aquifer Recharge after CBM Operations Cease 


Recovery of groundwater levels in the coal aquifer after CBM operations cease is best illustrated 
in the drawdown graphs of selected monitoring locations in Figure 4-8 and 4-9. Initially recovery 
is primarily due to redistribution of groundwater stored in the aquifer. When the stresses of 
pumping are removed, the groundwater in storage to the west, north and south of the CBM 
development area will resaturate and repressurize the areas that were partially depressurized 
during operations. The amount of groundwater storage within the coal w the west of the 
development is enormous, and redistribution is predicted to result in a fairly rapid initial recovery 
of water leveis in the coal. The model predicts that this initial rapid recovery period will occur 
over three to four years, but water levels only will recover to within 30 to 100 feet of pre- 


operational conditions. 


Complete water level recovery will be a very long-term process because actual recharge to the coal 
aquifer needs to replace groundwater removed from storage during CBM operations. Actual 
recharge to the coal through surface infiltration at the eastern outcrop area is a relatively slow 
process. Coal mining along the eastern subcrop results in minimal recharge to the coal while 
mines are active, due to the groundwater sink caused by pit dewatering. As mines are reclaimed 
and eventually shut down, the backfilled areas would become long-term recharge zones for the 
coal aquifer. Infiltration through backfill areas may be very significant because permeability of 
the backfill materials tends to be much higher than in the original unmined materials. In addition, 
most of the creeks would be diverted over these backfilled areas, providing « significamt source 


of recharge water. 


Contribution of Extracted Coal Groundwater to the Recharge of Shallow Wasatch Sand 
Aquifers 


Extracted groundwater from CBM operations currently is released to surface waters. A portion 
of the released water recharges the alluvium along the creek valleys that in turn recharges the 
underlying Wasatch units. AMAX Coal West's Belle Ayr Mine monitoring data noted slight 
“mounding" of groundwater levels within the Wasatch sand in the vicinity of Caballo Creek, 
indicating that this recharge is occurring. The extent of recharge has not been quantified and is 
primarily a function of the permeability of the surficial Wasatch geologic units underlying the 
creeks in any given area. 


The recharge effect was evaluated in this analysis by examining the area of affected alluvial 
drainages and the probable range of vertical infiltration rates imto the Wasatch Pm below the 
creeks. The total discharge from CBM operations was calculated for each of the major surface 
drainages under the three alternatives (Tables 2-1 and 2-2). This discharge was assumed to flow 
toward the major creeks within cach drainage. Surface water losses in river flows due to 
conveyance losses (evapotranspiration and leakage) were assumed to be one percent of the flow 
per mile (WSEO, 1998a). Recharge of shallow aquifers due to leakage from rivers was assumed 
to be 20 percent of the conveyance loss (Babb, 1998). The area of alluvium was estimated for all 
major creeks downgradient from proposed CBM operations and the river leakage then expressed 
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as an cquivalemt recharge. An upper recharge limit of five inches per year was assumed, based 
on the expected ability of the underlying Wasatch to accept this recharge. This recharge along the 
major drainages was then input into the model for the time period when CBM operations are 
expected to be active. 


The Wasatch sand maximum drawdown for the year 2182 (Figure 4-10, 4-11, and 4-12) shows 
much less drawdown than the Fort Union coals since the Wasatch sands are recharged by water 
infiltrating into the alluvium. Maximum Wasatch sand drawdowns range from 100 feet in the 
north to 175 feet in the central portion of the project area, south of Gillette. Maximum 
drawdowns border the eastern boundary of the project area near the coal outcrop. The areal extent 
of drawdown to the five-foot drawdown contour ranges to the west from 16 to 30 miles. There 
is significantly less drawdown of the Wasatch sands in the vicinity of major creeks as a result of 


the recharge. In some areas, a build-up of water levels is predicted. 
Effect of Variable Pumping Rates on Predicted impacts 


The projected pumping rates for the proposed CBM development scenarios are estimated based 
on experience from current operations. As stated earlier , the model used a uniform well extraction 
rate of 12 gallons per mimute for the entire duration of an assumed 15-year life for each well. This 
rate is considered to be conservative in terms of drawdown prediction because the more extensive 


dewatering effect of the denser well spacing in the proposed development may result in lesser 
pumping rates for individual wells or a more rapid decline in these rates. 


Water Quality 


Groundwater produced from the Wyodak coal during CBM operations will be discharged to local 
drainages. This water has the potential to recharge shallow aquifers, primarily local alluvial 
aquifers and Wasatch Pm sands, as discussed in the section of water quantity impacts. Drilling 
is mot expected to modify water quality in the formations drilled in the development of CBM well. 
Thus, there should be no impact to the quality of alluvial aquifers, the Wasatch sands nor the 
Wyodak coal. Similarly, groundwater quality in the major bedrock aquifers below the Wyodak 
coal will not be affected by CGM operations. Alluvial water quality may become less saline with 
active constant recharge from surface waters. 


Recharge by coal aquifer water will result in localized mixing with the waters of the alluvial and 
Wasatch aquifers. Comparison of total dissolved solids (TDS) and specific chemical constituent 
concentrations in the Wyodak coal groundwater with Wasatch and alluvial aquifer groundwater 
will show the impact this mixing will have on water quality in these upper aquifers. 
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Potential Water Quality impacts Due to Recharge of Coal! Aquifer Water 


As discussed in Chapter 3, groundwater quality in the Wyodak coal (average TDS = 764 mg/l, 
WDEQ, 1998a) is typically equal to or better in quality than that in the Wasatch Pm (average TDS 
= 1,415 mg/l) and alluvial aquifers (average TDS = 2,232 mg/l). Chemical groundwater type 
in the Wyodak coal is predominantly sodjum bicarbonate as compared with the Wasatch Pm and 
alluvium (calcium and sodium sulfate). Coal aquifer water typically does not have elevated 
concentrations of selenium. Therefore, discharge of Wyodak production water from the CBM 
program to local alluvial and Wasatch aquifers is not projected to adversely affect groundwater 
quality in these aquifers. There may be a slight shift from a calcium/sodium sulfate dominated 
water chemistry towards a more soaium bicarbonate type. However, this shift is only likely to 
be nagiceable in localized areas of alluvial recharge. The water chemistry shift is not anticipated 
to be very significant or detrimental. Sodium bicarbonate water generally is considered to be 
better than calcium/sodium sulfate water for domestic and stock uses. Sulfate has a secondary 
drinking water quality standard of 250 mg/1 while bicarbonate has no water quality standard. 


Potential impacts to Groundwater Quality due to Drilling Operations 


During drilling of CBM production wells, various chemical additives are added to the drilling 
fluids to enhance drill cutting removal and hole stability. Typically, fhe. Wasatch Fm is drilled 
using mud rotary drilling techniques. Drilling mud is usually native mud and bentonite. As hole 
conditions dictate, small amounts of polymer additives and/or potassium chloride salts may be 
added for hole cleaning and clay stabilization. The potassium chloride and the chemicals within 
the polymers do not pose toxicity problems it used in accordance with manufactures’ 
specifications. Well casing extending to the top of the target coal seam is cemented into place. 
The coal is then drilled out using air rotary drilling techniques. A drilling foam is usually added 
to the air to enhance cuttings removal. The chemicals within the foam are also non-toxic, when 
used in accordance with manufacturers’ specifications. 


Most of the drilling fluids are removed from the borehole during well completion and are collected 
in surface drilling pits during both the mud-rotary and air-rotary drilling operations. After drilling 
is complete, the drilling pits are allowed to dry out and then are backfilled and revegetated. Post 
drilling fracturing of the coal seam for permeability enhancement involves the injection of clean 
water only. This water is removed during subsequent water production from the well. Based on 
the use of non-toxic chemicals during well-drilling operations and the removal of most drilling 
fluids, there is an extremely low potential for degradation of groundwater in either the coal or 
Wasatch sand aquifers due to CBM exploration and development. 


Alternative 1 


Compared with the Proposed Action, drawdowns in the coal aquifer are more extensive for 
Alternative 1. This is illustrated in Figures 4-13 and 4-14 for year 2014 as the time of greatest 
drawdown impact in the expanded project area. The more extensive drawdown area results from 
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more widespread CBM development and the extraction of groundwater from a larger number of 
wells. As noted previously, modeled results reflect educated projections of the locations and 
densities of well pods within the expanded project area. Actual drilling sites may modify the 
locations of maxinum drawdown and the extent of drawdown. Furthermore, the representation 
of projected drawdowns is weak in the northern portion of the expanded project area due to 
insufficient data. A comparison of the extent and depth of drawdown for the three Alternatives 
is summarized on Table 4-3. 


The maximum extent of drawdown in both the Upper and Lower Wyodak coals, defined as a 
drawdown of at least five feet, extends about 30 to 34 miles from the centers of potential dense 
CBM development such as in the northern part of the Gillette South assessment area. In areas of 
potentially less dense development, such as west of Highway 50 and south of the town of Wright, 
the extent of drawdown is about 18 miles. Maximum drawdowns in the areas of most extensive 
development are slightly more than for the Proposed Action development scenario. The maximum 
predicted extent of drawdown in the northern portion of the expanded project area is over 450 feet, 
and is over 575 feet in the area south of Gillette, and exceeds 350 feet in the southern portion of 


the expanded project area for the Upper Wyodak coal seam. 
Maximum Wasatch Fm drawdowns range from 100 to 175 feet (Figure 4-11). Maximum 


- drawdowns border the eastern boundary of the expanded project area near the coal outcrop. The 
areal extent of drawdown to the 5-foot contour level ranges to the west from 27 miles to 39 miles. 


No Action 


Compared with the Proposed Action, drawdowns in the coal aquifer are less extensive under the 
No Action Alternative. This is illustrated in Figures 4-15 and 4-16 for year 2012 as the time of 
greatest drawdown impact in the project area. The less extensive drawdown results from lower 
and less dense CBM development. The maximum extent of drawdown extends about nine to 
twenty-one miles from the point of maximum drawdown. Maximum drawdowns in the areas of 
most extensive development are similar or slightly less than expected drawdowns for the Proposed 
The maximum predicted drawdown in the Upper Wyodak coal for the northern portion 
of the project area is over 400 feet, for the central portion of the project area south of Gillette is 
over 525 feet, and for the southern portion of the project area is 275 feet. The extent of 
drawdown and maximum drawdown is slightly greater for the Lower Wyodak coal (Table 4-3). 


The maximum drawdown projected for the Wasatch Fm will occur along the eastern boundary of 
the project area and will range from 100 to 150 feet (Figure 4-12). The areal extent of drawdown 
to the five-foot contour level ranges to the west from 16 miles to 28 miles. 
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The air quality in and near the eastern PRB would be affected by dust generated by vehicles and 
earth-moving equipment during construction activities; emissions of nitrogen oxides (NO.), carbon 
monoxide, and Hazardous Air Pollutants (HAPs), in the form of formaldehyde, from the operation 
of natura! gas-powered compressor engines; dust generated by vehicles traveling to and from 
facilities during the operational phase; and tailpipe gaseous emissions from these vehicles. This 
section quantifies the projected pollutant emissions and compares the environmental effects 
produced by these emissions to National Ambient Air Quality Standards (NAAQS) and Wyoming 
Ambient Air Quality Standards (WAAQS). The impacts on regional visibility and Air Quality 
Related Values (AQRVs), related to acid deposition of nitrates and sulfates, at Class I areas and 
sensitive Class [I areas resulting from the Proposed Action, Alternative 1, and the No Action 
Alternative also are described. 


Comparable quantities of compression facilities would be anticipated under the Proposed Action 
Alternative 1, and the No Action Alternative, as the Companies’ field-wide plans for orderly 
development of CBM resources in the PRB are initiated. The Companies’ field-wide compression 
plans, currently under development, are not constrained by the scope of this EIS analysis and the 
mumber of productive wells under consideration here. The Companies and the BLM have 
developed a conceptual CBM gas field development scenario that includes prospective gas 
compression facilities. Although this is a conceptual plan and subsequent jocations may change, 
the proposed type and locations of compressors were analyzed in this air quality impact analysis. 


Air pollution impacts are limited by federal and state regulations and are administered by the Air 
Quality Division of WDEQ. Section 21 of the Wyoming Air Quality Standards and Regulations 
requires that al] proposed pollutant emission sources apply for a Section 21 permit and undergo 


a permit application review. Prior to construction and/or operation of any pollutant sources 
analyzed in this EIS, the Air Quality Division of WDEQ has the regulatory authority to review 
permit applications and to require permits, fees, and pollution control equipment. Additional site 


Potential air quality impacts were analyzed based on an assessment protocol developed 
specifically for this project in consultation with and after review by the Companies, BLM, US. 
Department of Interior - National Park Service (NPS), FS, EPA, and WDEQ. As a result of this 


quality analysis is found in the technical reference document, Air Quality Impact Analysis 
CBM Project, on file at the BLM State Office in Cheyenne, Wyoming and at the 
Field Office in Buffalo, Wyoming. 
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conditions (weather) tsat govern transport and dispersion of 

points (location and elevation of points where ambient pollutant 

are predicted). The model has several options that affect the simulation. The 
defauk options recommended by the EPA and WDEQ were used to model the air 


| 


aa meee oe 


a 
i taal bvdrcartor, 


Podutant 
NO, 
co 
voc" 
Pollutant 
NO, 
co 
voc" 
PM, 

voc 
Far-Range Modeling 
Long-range ambient air quality impacts on visibility and other air quality related values (AQR Vs) 
in regional Class I areas and sensitive Class I] arcas were assessed using the CALMET/CALPUFF 
(version 5.0) transport and dispersion modeling system (Scire et al., 1990a and 1990; USEPA, 
1995a; and Earth Tech, Inc., 1998). For this analysis, far-range impects were defined as impacts 
to areas that are at least SO kilometers beyond the expanded project area. The far-range AQRV 
analysis was performed within a modeling domain that encompassed an estimated 80.240 square 
miles in northeastern Wyoming. southeastern Montana, western South Dekows. and northwestern 
Nebraska. Par-range impacts in distant Class | areas, as well as Class I] areas Geemed sensitive 
by the NPS and FS, were evaluaved Potential impects to nine different areas ip Wyoming. South 


Dakota end Montana were modeled with the CALPUFP model. A summary of the nine areas 
inchuded in the modeling evaluation is listed in Table 4-5. 
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Potential impacts Class | and sensitive Class [] areas were analyzed using a slightly different 
emissions inventory, since 1995 monitoring data from Class | areas were determined by the 
Wyodak Air Quality Advisory Committee (WAQAC) to be the most representative year at Class 
I areas. Therefore, the far-range analysis considered all pollutant sources that began operating 
after 1995, or were reasonably expected to begin operation after 1995. 


The methods recommended by the Imeragency Workgroup on Air Quality Modeling (TWAQM) 
in their Phase 2 Summary Report (USEPA, 1998) for a refined modeling analysis (as opposed to 
a screening-type analysis) were followed to best approximate impacts from the modeled sources. 


This included use of a fully-developed time and space varying characterization of the meteorology 
using CALMET, and placement of receptors within the Class | and sensitive Class [I areas. 


Potential air quality impacts and effects on AQR Vs in the Class | areas and sensitive Class [] areas 
were evaluated for emissions from the proposed project and non-project sources The cumulative 
effects from a combination of both the project and non-project sources also were evaluated Due 
to the distance from the expanded project area to the Class | and sensitive Class [] areas, the 
primary effect on visibility is due to potential increases in regional haze. Therefore, a regional 
haze analysis, using the [WAQM-recommended procedures, was conducted for each of these 
areas. In addition to the regional haze analysis, the increased potential for deposivon (wet and 
Gry) of acidic compounds was evaluated for each area and Florence Lake. (a sensitive lake located 
within Cloud Peak Wilderness, Wyoming). 
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Construction impacts 


Under Alternative 1, 5,000 CBM wells would be drilled. Surface disturbance associated with 
Wyodak CBM development is much smaller than the disturbance for conventional natural gas 
development and the drilling and completion-process time is much shorter. Pugitive dust would 
be generated by earth-moving activities such as vegetstion clearing, stockpiling of top soil, and 
grading A portion of fugitive dust is made up of PM,,. s regulated poljutant Gefined as imhalable 
particulates less than 10 microns in diameter. As a result, fugitive Gust levels would be 
temporarily elevated near construction activities. However, the overall impact from fugitive dust 
would be insignificant during construction activities for the following reasons. 


* Access to drilling locations would be provided by existing roads and two-track roads traversing 
over natural terrain. In most cases, no new surface disturbance would be required for access 
roads to be constructed. Short roads may be constructed in difficult terrain for an estimated 
ten percent of the wells. Access to these drilling locations would result in as potential 
disturbance of 1.8 acres per well. 


¢ Drilling operations would be confined to a 100 feet by 100 feet (0.22 acres) Grill site. 
Vegetation would not be removed except in limited areas where cuts and fills would be 
necessary. Drilling would take one to three days and completion would last another one to 


three days. 


* Once the well has been successfully tested, it would be shut-in awaiting construction of the 
pipelines from the well to the central pods. Pipeline construction for each pipeline segment 
likely would last for about five days. Reclamation of the pipeline right-of-way would begin 
as soon as possible after construction and testing of the pipeline would be complete. 


e Construction activities and construction-related dust from one well and its associated pipeline 
likely would not overlap in time and space with the construction of another nearby well and 
its pipelines. Activities planned concurrently in close proximity could be scheduled through 
the cooperative efforts of CBM operators, landowners, and the BLM (and FS) to reduce 
overlapping fugitive dust emissions. 


Operational! tr pacts 

Netural Gas Compressors 
The air quality analysis focuses on the emissions from the natura)-gas fired compressors required 
to move the CBM gas from the wellhead to pipelines for transport to markets outside the expanded 


project area. The project will be designed to use Best Available Control Technology (BACT) to 
minimize emissions from compressor engines. The precise systems will be deternuined through 
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a BACT analysis conducted as part of the Wyoming Section 21 permitting process. Based on 
preliminary information, the emission control systems may include the use of lean-burn natura! 
gas reciprocating engines and/or catalytic controlled rich lear engines to limit emissions of NO,. 


For the operational phase of the project, emission inventories for nitrogen oxides (NO,), carbon 
monoxide (CO), and volatile organic compounds (VOC), a precursor of ozone, were calculated 
for compressors. NO, and CO are the only pollutants anticipated to be significant in a rural area 
where ozone levels are unclassified and are not monitored. According to the Wyoming Air 
Quality Standards and Regulations (WAQSR), Section 9(b), "VOC emissions shal] be limited 
through the application of BACT in accordance with Section 21 of the WAQSR. Therefore, NO, 


and CO were the only pollutants from compressor engines analyzed for ambient air impacts. 


Within the expanded project area, as of the end of April 1997, 15 compressor stations were 
operating with a total of 39 Waukesha 1500-hp engines and 5 Waukesha 1000-hp engines. These 
engines are already operating and are considered part of the monitored background and were not 
included in the air quality analysis. 


As part of the project, the Companies would install and operate pipeline compressors, field 
gathering line compressors, and booster compressors. The booster compressors would receive 
CBM gas from the wellheads at a pressure of about 3 psi. Each booster compressor would service 
20 wells. After increasing the gas pressure to about 70 or 100 psi, five booster compressors 
would then transport the gas to a 1000-hp or 1500-hp fieid compressor where the gas pressure 
would be increased to 700 to 1,400 psi for transport to transmission pipelines. Transmission 
pipeline compressors would increase the pipeline pressure to about | ,300 psi to transport gas along 
the sales pipeline. 


The Companies would construct and operate new field compressor stations with one or two 
Waukesha 7042 GSI or Waukesha 7042 GL lean-burn engines at each location. Additional 1500- 
hp engines would be installed at some of the existing compressor stations. A total of 43 new 
1500-hp engines would be distributed among 3 existing and 21 proposed compressor station 
locations. Another 13 field compressor stations would be installed with one 1000-hp Waukesha 
engine. Additionally, 220 380-hp Caterpillar CAT 3408 TA booster engines would be distributed 
at 147 locations throughout the expanded project area. It is currently unknown whether one or 
two booster engines would be required at each location. For the purpose of this analysis, it is 
assumed that 1.5 engines would be at each location. Finally, five pipeline compressor stations 
(one 12,000-hp station with 8 engines, one 6,000-hp station with 4 engines, and three 3,000-hp 
stations with 2 engines) would be installed. The total rating of all the new proposed compressors 
would be 161,100 hp for field gathering and 27,000 hp for transmission pipeline transport. 


Emission rates that were analyzed for the 1500-hp and 1000-hp Waukesha engines in this analysis 
were 1.5 grams per horsepower hour (gm/hp-hr) for NO,, 2.0 gm/hp-hr for CO, and 1.0 gm/hp-hr 
for VOCs. The 1.5 gm/hp-hr NO, emission rate for compressor engines was used as an average 
and conservative estimate. The BACT analysis in the permitting process may demonstrate that 
some of the compressor stations, especially the multi-unit facilities, may be required to operate 
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with a lower NO, emission rate. The emission rates analyzed for the CAT 3408 380-hp engines 
were 2.0 gm/hp-hr for NO,, 3.0 gm/hp-hr for CO, and 1.0 gm/hp-hr for VOCs. A 90 perceat 
load factor was applied to each compressor engine because it is assumed that not all engines in the 
expanded project area would operate simultancously throughout the year. Hourly and annual 
emissions from the Alternative 1 compressor engines that are based upon the proposed emission 
rates are shown in Table 4-4. 


Air Quality Impacts 


The NAAQS and WAAQS have been developed to represent the maximum concentrations of a 
pollutant allowed in the air in order to protect public health and welfare with an adequate degree 
of safety. The standard for NO,, shown in Chapter 3, Air Quality, is 100 ug/m’ as an anmual 
average. The standard for CO, also shown in Chapter 3, is 40,000 g/m’ as a one-hour maximum 
and 10,000 yg/m’ as an eight-hour maximum. The average NO, background concentration 
throughout the vicinity of the expanded project area is assumed to be 16.5 ug/m’ based on 
measured data at Gillette. An adequate margin for public health and welfare could still be 
maintained if the NO, concentration increased by 83.5 g/m’. 


The maximum modeled near-range ambient ait concentrations of pollutants are summarized in 
Table 4-6. The maximum NO, concentration, 9 ug/m’, is only nine percent of the NAAQS. When 
the average NO, background of 16.5 ug/m’ is added, the maximum ambient air concentration 
would be 25.5 ug/m’, a level contains only 25 percent of the NO, allowable under the NAAQS. 
The result of the near-range NO, analysis for the entire area encompassing and surrounding the 
expanded project area is shown on Figure 417. Most of the analysis area would have 
concentrations less than 1.0 g/m’, a value considered to have insignificant effects on air quality 
in a region. The CO increases would be approximately one to two percent of the allowable 
standard and also would not be a significant impact. Since the CO ambient levels would be small 


compared to the NAAQS, CO effects were not analyzed further. 


Table 4-6 | 
Wyodak CBM Project Near-Range Air Quality impacts 
Ambient Air Modrted , 
Quality Cencentration Percent 
Averaging Standard with Background of 
Pollutant Tune (ng/m’) (ng/m’) NAAQS 
NO, Annual 100 25.5 25.5 
co 1 hour 40,000 NA 0.9 
co 8 hours 10,000 NA 18 
ag/m = micrograms of pollutam per cubs: meter of aut 
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Hazardous Air Pollutants (HAP) would occur as formaldehyde, recognized as a carcinogen, from 
the incomplete combustion of natural gas. The Gas Research Institute (GRI) has conducted testing 
on pipeline compressor engines of the type proposed for this project. GRI conducted 49 tests on 
20 engines and the highest emission rate was 0.45 gm/hp-br. Although the engine specifications 
and resultant formaldehyde emissions for this project may vary, the recent rate of 0.45 gm/hp-hr 
is proposed as a maximum emission rate for this conservative analysis. There is a wide range of 


potential emissions. Testing may be required to establish potential formaldehyde emission rates. 


The ambient concentration near one compressor site with eight 1,500-hp engines was calculated 
using the ISCST3 dispersion model, the Hampshire Energy meteorological data, and a 250-meter 
spacing grid from a fence line encompassing a three-acre site, extending ten kilometers (lan) from 
the compressor station. Since WDEQ has not established an ambient air concentration level 
(AACL) for formaldehyde, the annual modeled ambient air concentration was compared to the 
State of Idaho's AACL of 0.077 jg/m’, recognized as a level that could cause cancer in less than 
one in a million people. To further validate this value, the State of Arizona uses 0.08 g/m’ as 
the annual criteria. Based on the results of the model, the annual formaldehyde ambient air 
concentration would exceed the AACL within ten kilometers of an cight-engine (12,000-hp) 


compressor station. 


Therefore, to minimize the predicted risk, the largest compressor station (12,000-hp) should not 
be constructed and operated within ten kilometers of an established residence. Other compressor 
stations would have less formaldehyde emissions, and therefore, the radius of concern around 
those stations would be less than 10 km if the facility configuration, terrain, stack parameters, and 
pollution control equipment were identical to the analy zed case. Therefore, the radius of concern 
around these facilities would be less than ten kilometers. 


Since the analysis indicates a potential impact on public safety, the WDEQ permitting process, 
especially for the largest compressor engine complex, would address mitigation to lessen the 
formaldehyde risk. Possible mitigation to lessen the formaldehyde risk could include raising the 
stack to reduce ground level impacts or adding a CO catalytic oxidizer that would result in more 
complete combustion of natural gas, and thus reduce the formation of formaldehyde. 


Vehicle Operational impects 


Fugitive dust emissions, in the form of PM,,, would occur from road dust generated by project 
vehicles, and wind-blown erosion on disturbed acreage such as well sites, compressor stations, and 
roads. 


Pugitive dust emissions from vehicles on unpaved roads are calculated from the following formula 
(USEPA, 1995): 


Efib/VMT] = 5.9 x k x (6/12) x (S/30) x (W/3)’ x (wis) «x (G65-pV/365) 
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Where: 


VMT = vehicle mile traveled 

k = particle size multiplier; 0.36 for PM.,, 

s = road silt contest; 12 percent for a rural dirt road 

S = average vehicle speed; 40 mph 

W = vehicle weight; 3 tons for project vehicles 

w = gumber of wheels; 4 wheels for project vehicles 

p = mumber of days with more than 0.01 inches of precipitation; 100 for the expanded 
Project area 


Therefore, the average emission factor would be 2.05 Ibs/VMT. The average daily traffic on 
potentially dusty roads to operate and maintain wells and facilities under Alternative 1 would be 
30,000 miles per day. Therefore, average daily PM,, emissions from vehicles would be 61,500 
Ibs or 30.75 tons. It must be noted that these emissions would occur throughout the 2.3 million 
acre expanded project area. Putting these dust emissions imto a Jocalized perspective, an average 
of 0.0192 pounds (or 0.3 ounces) of dust per day would be generated in any given acre of the 
expanded project area. Any dust generated by vehicles at a given location would be localized and 
short-term in the vicinity of the road. Generally, the impacts would be negligible except for 
residences close to a well-traveled road or a vehicle traveling directly behind another vehicle. 


Pugitive dust emissions would also occur from wind blown erosion and are calculated as follows. 
The emission factor for these exposed areas is 0.38 ton/acre/year (USEPA, 1995b). Fugitive dust 
emissions in the form of PM, from wind biown crosion would be associated with the disturbed 
acreage from project facilities, and would be 3,123 Ibs/day or 955.7 tons/year. However, these 
impacts would be negligible for the following reason. The long-term disturbed area from project 
facilities and constructed roads susceptible to wind-blown erosion would be 2,514 acres (see 
Chapter 2). This disturbance would only constitute 0.1 percent of the expanded project area. 
Pugitive dust generated from project facilities would be negiigible compared to the dust naturally 
generated from the semi-arid climatic conditions, sparse vegetation, and strong winds on the 2.3 
million acres within the expanded project area. 


NO, emissions also would result from tailpipe emissions c/ project vehicles. A NO, emission 
factor of 1.5 gm NO, per vehicle mile was used for project vehicles (USEPA, 1991). Accordingly, 
99.1 Ibs (1.5 gm/mile x 30,000 miles)/454 gm/lb) would be produced per day, or 18.09 
tons/year. Distributing these emissions over the expanded project area, the NO, tailpipe emissions 
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CALMET/CALPUFF transport and dispersion modeling system. Due to the distance of the 
proposed project from the Class I and sensitive Class [] areas, the primary impact on visibility is 
due to potential increases in regional haze that would lead to a reduction in visibility. Therefore, 
a regional haze analysis, using [WAQM recommended procedures with the CALMET/CALPUFF 
model, was conducted for each of the areas. In addition tw the regional haze analysis, the 
increased potential for acid deposition at cach Class | and [] area was evaluated. 


Far-Range Air Quality impacts 


Based on emission source inventories for the proposed Wyodak CBM Project the annual NO, 
impacts were modeled and compared with the Prevention of Significant Deterioration Class | 
increments at the Class I areas and the National Ambient Air Quality Standards at each sensitive 
Class Il area. Air quality standards are the most stringent at Class I areas (National Parks and 
large designated wildernesses) to afford the most protection for these pristine areas. The results 
of the ambient air quality analysis for each area of concern are provided in Table 4-7. Table 4-7 
demonstrates that no air quality standards would be exceeded by the project emissions. 


Table 4-7 
Wyodak CBM Project Far-Range Air Quality impacts (j:g/m’) 
Type of | Annual | 24hbr | Annual 
Area Area_| NO, | PMy | PM, _ 

Northern Cheyenne Reservation, MT Class I 0.01 0.19 0.02 
Badlands National Park, SD ClassI | 0.005 0.08 0.01 
Wind Cave National Park, SD Class I 0.01 0.47 0.03 
Class I PSD Increment 2.5 4 8 

Black Elk Wilderness, SD Class | 0.01 0.42 0.03 
Jewel Cave National Monument, SD Class | 0.01 2.35 0.04 
Mt. Rushmore National Monument, SD Class Tl | 0.01 1.90 0.02 
Cloud Peak Wilderness, WY Class | 0.001 0.72 0.03 
Devils Tower National Monument, WY Class | 0.02 0.54 0.11 
National Ambient Air Quality Standard 100 150 0 

Regional Haze impacts 


Regional haze, caused by increased atmospheric concentrations of primary particulate emissions 
and secondary aerosols, such as nitrates and sulfates, is characterized by decreases in visual range 
and contrast of observed landscape features. Visual range is defined as the farthest distance that 
a dark object, such as a ridgeline, can be clearly viewed against a light background, a bright sky. 
The plume from an emissions source at sufficiently large distances from the source may not be 
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visible because it is dispersed; however, the chemical species in the plume may stil] contribute to 
regional haze. 


For the purposes of assessing regional visibility degradation duc to specific sources of air 
pollution, the primary focus of this analysis was on the contribution to light extinction of fine 
particles of nitrate and sulfate compounds and particulate matter, and how visibility is affected by 
changes to the extuncnon coefficient The extinction coefficient is proportional to the attenuation 
of light per unit distance due to scattering and absorption by gases and particles. Apportioning 
the extinction coefficient among various atmospheric constituents provides a method to estimate 
the change in visibility caused by a change in pollutant concentration. 


Another method for evaluating effects on regional haze relies on calculating the deciview change. 
A deciview is defined as a visibility index which appears to be linear with humanly perceived 
changes under assumed commonly occurring conditions. Deciview increases with increasing 
visibility impairmem. The deciview is a simple logarithmic transformation of the extinction 
coefficient, and therefore is easily determined from measured or modeled concentrations. A one 
to two deciview increment change in visibility may be just noticeable. A computed deciview 
change of 0.5 or less is considered to be the limit of acceptable change to both the NPS and the 
FS. Conversely, more than one day with a computed deciview change exceeding 0.5 deciview is 
considered an adverse impact. Limits of Acceptable Change (LAC) for AQRVs, including 
visibility and acid deposition, are policies that federal land managers adhere to in their decision- 


making processes. 


Based on modeled concentrations from the proposed Wyodak CBM Project, emissions were 
computed and their impact on visibility was assessed. Procedures for assessing regional haze 
impacts are outlined in the TWAQM Phase 2 Report (USEPA 1998). These procedures involve 
computing the ambient concentrations of nitrates, sulfates, and coarse particulates in the 
atmosphere from emitted NO,, SO,, and PM,,.. From these particulate species concentrations, _ 
extinction coefficients were computed and the resulting change in deciview was calculated. The 
ratio of the existing extinction coefficient (background conditions) to the calculated extinction 
coefficient provides the change in extinction. 


Estimates of background visibility conditions at Class I areas are available from the IMPROVE 
(Interagency Monitoring of Protected Visual Environments) network. For this analysis, 
IMPROVE baseline seasonal visibility data (background extinction values) from Badlands National 
Park were used for cach Class I and sensitive Class [I area except for the Cloud Peak Wilderness, 
which relied on seasonal IMPROVE visibility data from the Bridger Wilderness. These data are 
shown in Table 4-8. The chz, ..cs in extinction due to project emission sources were estimated 
by summing the contribution to extinction from nitrates, sulfates, and coarse particulates. For 
ammonium nitrate the maximum daily concentrations were adjusted using average relative 
humidity correction factors associated with the data from IMPROVE for seasonal average cleanest 
20 percent conditions in Badlands National Park and the Bridger Wilderness (Table 4-8). 
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Data from Badlands National Park were used w assess regional haze umpacts at the following areas Badlands 
National Park, Wind Cave National Park, Northern Cheyenne Reservation, Black Elk Wilderness, Devils Tower 
Nanonal Monument. Mt Rushmore Nabonal Monument. and Jewel Cave Nanonal Mogument 

> Data from Bridge: Wilderness were used to assess regional haze impacts at Cloud Peak Wilderness. 
> IMPROVE data from Winter 1987 t© Summer 1997. 

Source: John Vienont, NPS, 1999. 


Based on modeled concentrations of NO, and PM,, from the proposed Wyodak CBM Project 
emissions, extinction coefficients were computed and their impact on visibility was assessed. The 
impacts to regional haze at most of the locations evaluated in this analysis would slightly exceed 
the NPS and FS policies regarding limits of acceptable change that state that more than one day 
per year with a deciview change of greater than 0.5 would be an adverse impact. Impacts at Class 
I areas are predicted to exceed ihe NPS and FS criteria on two to four days. The impacts at 
sensitive Class I] areas are predicted to exceed the criteria on one to five days. The results are 


summarized in Table 4-9. 
Table 4-9 
Predicted Annual Days of Regional Haze Visibility Reductions At Ciass | 
and Sensitive Ciass li Areas from Wyodak CBM Project 
Number of Days | Number of Days 
Type of | deciview change | deciview change 
Area Area >0.5 >18 
Northern Cheyenne Reservation Class I 2 l 
Badlands Nationa! Park Class | 4 0 
Wind Cave National Park Class I 3 0 
Black Elk Wilderness Class I l 0 
Jewel Cave, National Monument Class 1 1 0 
Mt. Rushmore, National Monument Class fl 1 0 
Cloud Peak Wilderness Class 1 1 0 
Devils Tower National Monument Class 1 5 0 


Note Florence Lake is situated within the Cloud Peak Wilderness and is not listed separately here 
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AQRV impect (Acid Deposition) 


In addition to evaluating potential impacts to visibility in Class | and sensitive Class [J areas, an 
assessment of potential impacts to other AQRVs in these arcas was performed. The AQRVs of 
concern for the Class I and sensitive Class [I areas include soil, water, flora, and fauna. For 
impacts to AQRVs, other than visibility, acid deposition of nitrates and sulfates is of primary 
imterest due to its effects on lake acidification, as weil as possibly affecting flora and fauna. 


The AQRYV impact analysis for the Wyodak CBM project evaluated potential impacts to AQRVs 
by computing the deposition loading (Ib/acre/year) of nitrogen, in addition to evaluating potential 
effects of acid deposition on Florence Lake (a sensitive lake located within Cloud Peak 
Wilderness, Wyoming). Nitrogen would originate from wet and dry deposition of nitrates and 
nitric acid, as well as dry deposition of NO,. Sulfur would originate from wet and dry deposition 
of sulfates and SO,. Sulfur was caiculated for cumulative sources only, due to low values, and 
is shown in Table 4-17 and discussed under Air Quality in the Cumulative Impacts section of this 


chapter. 


To evaluate potential impacts to AQRVs, the wet and dry deposition of the nitrogen and sulfur- 
containing chemicals listed above were computed using the CALPUFF model. Annual fluxes 
(mass per unit area) calculated for the Class I and sensitive Class [J areas were compared to the 
acceptable incremental impact levels of 2.7 to 4.5 Ib/acre/year for evaluating effects on soil, flora, 
and fauna. The acid calculations used in this analysis followed the procedures outlined 
in the TWAQM Phase 2 Report (USEPA, 1998) and FS guidance (USDA FS, 1999). 


To evaluate the impacts to aquatic systems (namely Florence Lake) from acid deposition, the loss 
of Acidification Neutralization Capacity (ANC), in micro-equivalents per liter (weq/1), and change 
in pH were computed using FS methods (USDA FS, 1987). Since the baseline ANC at Florence 
Lake is 37.6 peg/l (USDA FS, 1999), the limit of acceptable change in the ANC is 10 percent. 


The results of the AQRV anelysis for effects from acid deposition are summarized in Table 4-10. 
Included in each table, for each area, are the maximum annual deposition fluxes of nitrogen due 
to proposed project emissions. The analysis shows that the highest acid deposition would be 0.33 
percent of the lower value (a 2.7 Ib/acre/year limit of acceptable change) considered to be an 
adverse effect. Therefore, the Wyodak CBM Project would not have an adverse effect on acid 
deposition at any of the Class I or sensitive Class I] areas. 


4-76 


| 
| 


Dene + Beeeenst Coppers _ 
Table 4-10 
et Ee ee ae tee 
— Significance 
Deposition Level 
SS 0.003 2.7-45 
Badlands Nationa! Park 0.002 2.7-45 
Wind Cave National Park 0.004 2.7-45 
Black Elk Wilderness 0.004 2.7-45 
Jewel Cave National Monument 0.01 2.7-4.5 
Mt. Rushmore National Monument 0.008 2.7-45 
Cloud Peak Wilderness 0.0006 2.7-45 
Devils Tower National Monument 0.01 2.7-45 


Table 4-11 shows the results of the ANC calculations for Florence Lake. The expected changes 


in ANC due to proposed project impacts are considerably lower than the limit of acceptable change 
of 10 percent. 


Table 4-11 


Note: Florence Lake baseline ANC = 37.6 peg’. 


Proposed Action 


Construction impacts 


The magnitude of construction impacts under the Proposed Action would be expected to be less 
than impacts described under Alternative 1, based on 40 percent fewer wells and associated 
construction activities occurring under the Proposed Action. However, the nature of the 
construction impacts under the Proposed Action would be similar to Alternative 1. 
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Operational impects 


The impacts associated with natural gas compressors and hazardous air pollutants would be 
expected to be the same under the Proposed Action as those described under Alternative |. 


Vehicle operational impacts under the Proposed Action would be expected to be 15 percent lower 


than Alternative 1 as 15 percent fewer projec’ vehicles likely would be used for production 
operations under the Proposed Action. 

Visibility impacts 

The impacts under the Proposed Action would be expected to be similar to those described under 
Ahternative |. 

AQRV impacts 


The impacts under the Proposed Action would be expected to be similar to those described under 
Alternative |. 


No Action 


Construction impacts 


The magnitude of construction impacts under the No Action Alternative would be expected to be 
60 percent less than impacts described under Alternative |, based on 60 percent fewer weils and 
associated construction activities occurring under the No Action Alternative. However, the nature 
of the construction impacts under the No Action Alternative would be similar to Alternative |. 


Operational impacts 


The impacts associated with natural gas compressors and air pollutants would be expected to be 
the same under the No Action Alternative as those described under Alternative 1. 


The vehicle operational impacts under the No Action Alternative would be expected to be less than 


those anticipated under Alternative |, based on 60 percent fewer wells (and production pods) 
visited regularly by project vehicles under the No Action Alternative. 


Visibility Impacts 


The impacts under the No Action Alternative would be expected to be similar to those described 
under Alternative |. 
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AQRV impacts 


The impacts vould be expected to be similar under the No Action Alternative to those described 
under Alternative | 


SOILS 
Proposed Action 


Impacts to soils from the construction of CBM production facilites, access roads and pipelines 
would mchude 


* Removal of protective vegetative cover and loss of soil/vegetative productivity; 

» Increased exposure of surface soil materials to accelerated erosion from blading and/or 
compaction of soil materials; and 

> Loss of soil profile development, soil structure, and nutrients from soil excavation and mixing 
of soil horizons. | 


Soils on an esumated 16,751 acres of land may be affected by CBM development activities. Only 
portions of most operations areas would be likely to have soils disturbed during drilling or 
installation of facilities. An estimated 6,514 acres of land would have soils affected by long-term 
disturbances related to construction of production facilities, roads, and pipelines under the 


Proposed Action. 


During site preparation prior to construction of facilities, vegetation is removed and soil is 
disturbed and compacted. These acts of breaking up and exposing the soil to erosive forces can 
accelerate soil loss from wind and water erosion until vegetative cover is reestablished. 
Accelerated soil loss would be minimized by limiting the followimg the removal of vegetation. 
the leveling of work areas, and the location of wells on slopes that would require cuts-and-fills for 
wel! pad construction. Because the Proposed Action calls for well placemnent in less steep areas 
which will not require drill pad leveling and cuts-and-fills, soil loss due to water erosion will 
likely be effectively controlled during construction through best management practices for the 
control of runoff and sediment transport. Timely initiation of reclamation and revegetation efforts 
should effectively and immediately contro! accelerated soil loss due to either wind or water 
erosion Effective reclamation efforts would minimaize both short- and long-term impacts. 


The largest single umpact on the soi! resource resulting from CBM development would be the 
disturbance of 14,848 acres from use of linear unsurfaced, two-track roads and construction of 
buried pipelines (pod gathering. trunklines, and water discharge). Runoff, particularly 
channelized flows in road tracks and pipeline nghts-of-way, which have been compacted and/or 
cleared of vegetation. can be high and can result in accelerated erosion where slopes are steep or 
long However, the Proposed Action calls for minimizing road construction which would require 
cuts-and-fills. Pipeline construction also will avoid steeper slopes where possibile. Where 
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necessary, erosion contro! features, such as water bars or other means of diverting flows off 
sloping pipeline rights-of-way. would be constructed to comtro! mcreased runoff and erosion. 


Estimates of annual soil joss for the 15 most common soil series im the project area (Table 3-14) 
were computed using the Revised Universal Soll Loss Equation (USDA, 1997). For cach soil, 
the estimates were calculated using three scenarios undisturbed (exitng rangeland condition). 
Gisturbed (vegetative cover removed and loose, uncompacted surface soll conditions), and 
reciamned (one year following recontouring, soi] preparation, and seeding) For the undisturbed 
scenario, estimates among the soils ranged from lows of 0 4 to highs of 3.8 tons/acre/year For 
disturbed conditions, estimates ranged from 2.1 to 14 tons/acre/year. For conditions following 
one year of reclamation. estimates ranged from 0 8 to 6 6 tons/acre/year. 


With the implememtanon of effective reclamation practices, vegetative cover would likely return 
to a mostly natural appearance in the project area within two to three years (USDI RLM, 199%. 
However , soil loss would likely increase substantially in the short-term following disturbance until 
reclamation measures become effective in controlling runcff. Soil loss under the short-term. 
“disturbed” scenario would exceed acceptable levels for 9 of the 15 dominant soil series. These 
potential soil losses point to a need for adoption of Best Management Practices (BMPs) during 
construction. Following construction, erosion control measures and/or features will need to be 
continued and maintained until adequate vegetative cover is re-established, channelized flows (rill 
and gully features) are climinated, and the re-establishment of protective vegetative cover is 
achieved. Reclamation practices used on previous CBM projects in the project area have resulted 
im limited accelerated soil erosion and a high level of reclamation success (USDI BLM, 1996a). 


The amount of soil loss also can be reduced substantially by avosding areas of highly erosive soils 
when drill sites. two-track access routes, and pipeline routes are surveyed and staked These areas 
of highly erosive soils include badlands, steep-walled drainages. sami blowout areas. and other 
arcas subject to active headward erosion. 


Soll materials typically are mixed Guring underground pipeline construction. When les 
productive subsoil becomes mired with the topsoil (surface soil horizon or layer), overall 
reclamation potential and effectiveness in re-establishing vegetation in the disturbed area can be 
reduced. Compaction from pipeline construction vehicles also can reduce the effectiveness of a 
revegetation program as compacted soils can inhibit moisture and air infiltration and limit 


vegetative success. 


The suitability for reclamation of most of the dominant soils in the study area is “fair” on a scale 
ranging from “good™ to “unsuitable” (Table 3-14). Only the shallow, rocky Wibeux soll is 
Classified as potentially “unsuitable” for use in reclamation. Most steep areas occupied by this soil 
will be avoided, minimizing ¢isturbance and the need for subsequent reclamation efforts. 


The use of produced water for irrigation may diminish the long-term productivity of soils when 
the produced water and soils are either saline or sodic Sustained irrig ation using waters that have 


TDS concentrations greater than 750 mg/! and sodium adsorption ratios (SAR) greater than six 
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could decrease long-term productivity. The application of fast flowing waters on erosive soils or 
steep slopes likely woukd result in imcreased erosion and sedumentation and reduced jon j-term 


range productivity. 


A specific impact to topsoil and potentially. reclamation suitability. may occur should produced 
water from CBM wells be discharged at powsts within closed basins Water discharged within a 
closed basin will drain to the low point in the basin or playa. Akhough the accumulation of salts 
im the playa bottoms within the project area hes oot occurred in most cases under notural 
precipitation and runoff conditions. the sustained release of produced water from CBM wells may 
add additional salts to the playa soils, resulting in an elevation of salinity levels over time Salts 
accumulate in closed basins as water is evaporated, leaving its dissolved minerals behind as solids. 


Both long-term ponding of water and the period ponding of water followed by evaporation and 
drying of the playa bottoms could change soil conditions by increasing salinity, which may alter 
the composition of vegetation supported by the playa bottom. 


Also, regardless of the salinity levels in the inflows and playa soils, the long-term ponding of 
playa bottoms would alter soil/playa botiom conditions and would resuk in changed soil 
conditions. Continuous wet soils would “kill off" the existing vegetative cover as most of the 
species are dryland species and are not “water loving.” The absence of a living cover would likely 
allow for an invasion of weedy species, potentially noxious weeds, which may take hold and be 


difficul to replace, even with desirable adapted species. 


The development of saline and wet soil conditions will be minimized by locating most discharge 
points in open watersheds where water wil] not accumulate in playa situations. 


Alternative 1 


Acres of soil disturbance for the 5.900 productive wells, roads, and ancillary facilities proposed 
under Alternative | could be expected to be 67 percent greater than under the Proposed Action. 
Otherwise impacts to soils under this alternative would be similar to the Proposed Action. 


Souls on an estimated 26.491 acres of land may be affected by CBM development activities. Only 
portions of operations areas would be likely to have soils desturbed during drilling or installation 
of facilities. An estimated 10,788 acres of land would have soils affected by long-erm 
distur Dances related to construction of production facilities. roads, and papelines under Alternative 
1. 


No Action 


Acres of soil disturbance for the 2.000 productive wells. roads. and ancillary facilines proposed 
under this alternative coukd be expected to be 33 percem less than under the Proposed Action. 
Otherwise impacts to sotls under this alternative woukd be sumilar to the Proposed Action. 


48) 


‘9 


_Cuaner 4 - Emiremewe! Comoguences 


Soils on ai estimated 11,881 acres of land may be affected by CBM development activities. Only 
portions of most operations areas would be likely to have soils disturbed during drilling or 
installation of facilities. An estimated 4,377 acres of land would have soils affected by long-term 
disturbances related to construction of production facilities, roads, and pipelines under the No 
Action Alternative. 


VEGETATION RESOURCES 
Proposed Action 


Most CBM drilling operations are likely to occur over naturai terrain. An estimated 16,751 acres 
(or about 1.1 percent of the project area) may be affected by operations, which would include the 
drilling of 3,000 productive wells. Only portions of most operations arsas would be like!y to have 
vegetation disturbed or removed, even temporarily, during drilling or installation of production 
facilities. The sites affected would be dispersed throughout the project area. The mosaic versus 
concentrated pattern of areas potentially affected by the Proposed Action will be likely to limit the 
mag: .“u<* of drilling or construction impacts to any vegetation type. 


Short-term disturbance during drilling and construction of production facilities anc pipelines is 
likely to vary in duration from a few days to a few months in any area. Drill sites, gas gathering 
lines, trunklines, and water discharge lines, which may affect 10,273 acres. are considered to be 
short-term impacts to vegetation resources since these areas would be reclaimed soon after 
construction, during the next spring or fall season. Most areas would be revegetated within one 
to three years. Two-track access roads to unproductive wells also would be considered to be 
short-term impacts, since these areas would be reclaimed. if disturbance occurred, soon after use. 


Short-term impacts to vegetation resources are likely to consist of the partial or complete removal 
of existing vegetation and soil compaction. Most of the acreage affected by short-term 
disturbances will be returned to forage production within one to three years. as disturbed areas are 
revegetated. Reclamation bonds, which are held by agencies as a guarantee that successful 
reclamation will occur, would not be returned to the Companies until sufficient monmoring 
documents successful reclamation efforts. 


Long-term disturbance will occur over the life of the project. and 1s expected to be reclauned at 
the conclusion of the proyect Long-term mmpacts to vegetation resources would be associated with 
access roads to productive wells. wellhesd facilmes compressor stabons. pod facilmes. umproved 
roads to production pods. and booster compressors. and would affect an estuumated 6.5/4 acres 
Vegetation 1s likely to be disturbed. damaged. or removed during mstallanon or use of these 
proposed CBM facilimes and soil likely will be compacted Reclamaton and final closure of the 
proposed operapons wil) re-establish vegetavon suitable for forage and wiidirfe habaat m the 
disturbance areas 
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This disturbance may be repeated a number of times during the ln: of the project as additional 
will occur over the life of the facility, or approximately 12 to 20 ¢-ars. 


During CBM development, the abundance, species composition. and diversity of vegetative species 
found near discharge points or water bodies formed to hold discharged water likely will change 
noticeably. First, as discharge occurs and more surface water becomes available, species with 
higher water requirements will appear and gradually will increase in abundance Streamside 
(riparian) vegetation will increase along draimages where discharge is occurring. Then, as 
discharge declines and less surface water is available to support plant growth, species adapted to 
growing under wet, oxygen-starved conditions will become stressed and eventually will decrease 
in numbers in areas where discharge ends. Water-loving vegetation will be replaced by plam 
species which are adupted to dryland growing conditions within former discharge areas. Also. 
undesirable weedy species, including noxious weeds. may invade these former discharge areas as 
they dry out, or other areas disturbed by CBM development, unless timely site reclamation occurs. 


Sites influenced by the continued evaporation of discharge waters could develop concencrations 
of salts within soils. Closed basins, playas (old lakebeds) and reservoirs may be difficult to 
reclaim unless these sites are analyzed carefully tw cvaluate their chemical and physical 
characterisucs and to identify any soil amendments or site-specific reclamation techmques that 
should be incorporated within reclamation plans 


Construction and operational activites associated with the Proposed Action would be likely to 
indirectly impact vegetation within the project arca by imcreasing the potential for the 
establishment of noxious weed populations. This increase would be driven by two factors First. 
the creabon of disturbed areas would increase the number of areas hospitable to weedy invasions 
and second, the project related waffic in and out of the aren would act as 4 transportation 
mechanism to bring weed seeds mio the proyect area 


The long-term vegetabon productivity of disturbed areas and areas adjacemt. could be reduced 
under the Proposed Acuon Vegetanon productivity m the areas of disturbance could expenence 
an unrecoverable loss unless disturbed areas are revegetated promptly using methods and specocs 
designed site-specifically to restore productivity Actows that will enhance restoration of 
reclamation to. imgues 9 mechanscal loosening or roughening of the sou where compacted (discing 
or ripping). ferulizanon or soil amendment seeding w proper depch wah desirable species. 
mulching tw retain sow mosture wansp>ianting Comtame;ruzed plams to speed the establishment of 
Siow -growing species. comtro! of noxsous weeds or temporary fencong to cxchude lrvertack umm 
vegetanon is re-established successfull) 


The potenual for the occurrence of reduced productivity also woukd be beavil) dependent upon 
the level of matigaton actrviues conducted Guring the propect and after «# cads §=Mitigaton 
actives most effectve m reducing the pearl for decreased vegetanon produchon mchadre 
me’ axd well planned reclamanen and cffectrve nous seed menagemem svosdanr of 
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disturbance within playas (old lakebeds), and avoidance of discharge within closed basins. playas, 
and areas with soils that would be difficult to revegetate. 


Wyoming Big Sagebrush, on some reclaimed lancs Reclaimed areas would be dominated inutially 
by grassland vegetation that is less diverse than undisturbed areas. Within about ten years 
following reclamation, a diverse, productive, and permanent vegetative cover would be re- 
established on disturbed areas. ht may take from 20 tw 100 years to restore shrubs to existing 
density levels observed in some undisturbed portions of the project area (USDI BLM, 1998c). 


Alternative 1 


Under Alternative |. surface disturbance unpacts related to CBM development would be similar 
m nature to those described for the Proposed Action but would occur throughout the expanded 
project area. An estimated 26,491 acres (or about 1.2 percent of the project area) would be 
affected by the drilling and operation of 5,000 new productive wells. Access roads to 
unproductive wells. gathering lines. wunkimes. and water discharge limes would disturb an 
estimated 15,763 acres. These impacts are considered to be short-term to vegetation resources. 
since these areas would be reclaimed soon after construction Long-term umpacts to vegetation 
resources would be associsted with wellhead facilities. compressor stations. pod facilities. 


umproved roads. and booster stauions covering approximately 10.788 acres. 
No Action 


Under the No Acuon Alternative. approximately 2.000 new productrve wells would be drilled on 
private and state-owned muneral lands Thus would resuit m direct and indirect losses to vegetation 
productivity sumilar to those described for the Proposed Acnon An estumated |! 88! acres (or 
about 0 8 percent of the project area) would be affected by CBM operanons Of these. short-term 
impacts to vegetation resources would cover 7 528 acres and long term disturbance to vegetabon 
resources would affect 4.377 acres. 


Whule potentally semalar wn nature to the Proposed Acnon. thes wypacts could be more enduring 
Federal permas would not be required tw drill on these lands amd environmental protection 
measures such as reclamanpon amd moxscus weed contro! may not be mandated by land owner o: 
possibly would aot be monitored as closely As 2 comsequence the wupacts to veeetabor 
resources could occur “ith less mutagabor planned im advance and short-term umpacts couk 
persist 


WETLANDS 
Proposed Action 


Feders: -gencecs are Garecend tw tir acon t© mumemurt Ge éestucon joe of degradation 
wetleis, aud @ preserve eed cobemce Ge qeterel eed beef! wales of wetients «=6Tie | 
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operating procedures used by BLM to implement this federal policy are summarized in Appendix 
A. Generally, surface disturbance is prohibited within 500 feet of surface water, including all 
types of wetlands, or riparian areas, unless an acceptable plan for mitigation is agreed upon. 
Disturbance of all wetlands is mitigated acre for acre. Reclamation of private surface lands 
considers the landowner’s goals for reclaimed lands. 


Facility placement would be designed for wetland avoidance whenever feasible under the Proposed 
Action. Wetlands within the project area would not likely be filled or dredged during CBM 
development. Therefore, wetlands would not likely be directly impacted, but could be indirectly 
affected. 


As water discharge occurs under the Proposed Action, existing wetlands may increase in areal 
extent, and new wetlands may develop. As discharge declines when wells complete their 
productive life and less surface water is available to support plant growth, species adapted to 
growing in the expanded or new wetlands would become stressed and eventually would disappear. 
Wetland vegetation within wetlands created or enlarged by CBM generated flows would be 
replaced by plant species adapted to dryland growing conditions when these flows cease. When 
discharge eventually ends. the areal extent of wetlands would revert to pre-CBM development 
conditions . 


The State of Wyoming Department of Environmental Quality, Water Quality Division administers 
a State Wetland Bank. Landowners have the opportunity to “bank” newly created or expanded 
wetland areas. “Banked" provisional wetlands from CBM discharges serve as a record of prior 
non-wetland status. and maybe be used for temporary migation in the event a landowner requires 
a wetland credit. 


A detailed study to identify jurisdictional wetlands is required by the COE prior to permitting 
acuvines involving dredge or fill Adding produced water im and of self. or subsequenily 
reducing or climunating the flow of produced water. to a wetland or other waters of the U S is 
not an activity regulated by the COE (Appendix A) For any jurisdictional wetlands identified 
that may be umpacted a detailed mitigabon plan would be developed during the APD or Sundry 
Nouce approval process Federal requirements to replace al! umpacted wetlands would maigate 
tus loss. so environmental umpacts would occur only during the life of the project (including 
reclamanon) Replacemem plans for wetlands would be addressed im the APD surface use plan 


The potential for the cluminaton of cxsting wetlands of umparmen of the function of existing 
wetlands would be dependem on the lieve! of mitigation activites Comducted during and after the 
life of the progect imgasbon activites most effective m reducing the potential for adversely 
impacting cxmting wetlands inchade the followimg svoudamce of ducharge wothun playa and 
closed basums asvosdamce of Gucharge withers of near cumting wetlands (if creased discharge 
votumes of subseguers recharge of shallow aguifers wouwkd muumdst ond bil) woody specs 
capecaally willows of cofemwonds svosdamce of duturbence wether al) Geimesied 
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If impacts to wetlands occur, these impacts would not be expected to be permanent. Any loss of 
existing wetlands would be mutigated through replacement, and indirect effects from added water 
would last only as long as the productive life of the well(s) contributing flow to each discharge 
poim. During the period of time after CBM development begins and before wetland replacemeni 
is complete, wetland functions would be lost. In addition, reclaimed wetlands may not function 
im the same way as the affected wetlands did before CBM developmem. Residual impacts to 
wetlands function, species composition and diversity, and landscape features may occur following 
reclamation. 


Surface disturbance associated with construction and operational activities would increase the 
potential for noxious weed invasion of wetland communities Undesirable weedy species also may 
invade wetlands as they dry out at or near the end of the project life, unless timely reclamation 
occurs. Any invasion of wetlands by noxious weeds or undesirable weedy species could decrease 
wetland values (wetland function, species diversity, wildlife habitat). 


Sites influenced by the continued evaporation of CBM produced waters during the extended time 
discharge is occurring could develop concentrations salts concentrated within soils. Closed basins. 
playas (old lakebeds) and reservoirs may be difficult to reclaim unless these sites are analyzed 
carefully to evaluate their chemical and physical characteristics, and to identify any soil 
amendments or site-specific reclamation techniques that should be incorporated within reclamation 
plans 


Alternative 1 


Although similar in nature to the Proposed Action, a total of 5.000 productive weils would be 
drilled under Alternative | Therefore, unpacts io wetlands could be as much as 67 percent higher 


than expected under the Proposed Action. 


Under Alternative |. wetland impacts resulting from the construcnon and operation of CBM 
development proyects would be similar to those described under the Proposed Action. except that 
they would result in increased surface water discharge. which would result in an mcrease in 
wetland extent The potential for noxious weed mvasion would be higher. whach could cause 
wetland values (wetland feacnion. species diversity. wildlife habmat) to decline 


No Action 


Under the No Action Alternative. approxumately 2.000 productive wells would be drilled on 
private and state-owned muncral estate lands 9h would resull m umpacts to wetlands that are 
sumular to those described under the Proposed Acton. but could affect 33 percent fewer wetlands 
The same wetland mitigation required by the COE would apply on all lands regardicss of 
ownerstup While samilar @ ature wo the Proposed Action. these ampacts could be more 
endurimg 9 “Noxsows weed comro! might ax be mandated by land owners of monsored as closely 
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As a consequence, impacts to wetlands caused by noxious weed invasion and establishment could 
be more likely to occur. 


WILDLIFE AND FISHERIES 

Proposed Action 

The Proposed Action could affect up to 16,751 acres of terrestrial wildlife habitat during the life 
of the project. This represents 1.1 percent of the project area. Up to 6,514 acres (or 0.4 percent 


of the project area) of this potential habitat loss is likely to be long-term, approximately 15 years. 
The remaining affected areas, an estimated 10,273 acres, would be associated with short-term 
effects lasting one to three years or less until the affected habitat is reclaisned. 


Long-term habitat losses would be associated with well access roads, wellhead facilities, 
compressor stations, pod facilities, mmproved roads to production pods. and booster compressors. 
Access roads to unproductive wells, gathering lines, trunklines, and water discharge lines are 
considered to be short-term impacts, since these would be reclaimed soon after construction 
during the next fall or spring season. Not all of the land potentially affected by CBM operations 

« will be disturbed and lost as habitat, even temporarily. Most CBM operations will occur over 
natura) terrain. Only minimal portions of most operations areas actually wil! be disturbed during 
installanon of production facilities. 


The habitat areas potentially affected would be scattered throughout the project area. The 
dispersed versus concentrated pattern of areas potentially affected by the Proposed Action will 
likely limit the magnitude of impacts to any one habitat type. However, the effects of CBM 
operations and increased human presence also will occur over a large area. 


Direct loss of habitat could reduce or eliminate forage. hiding cover . breeding sites. nesting cover. 
and thermal cover contained within areas affected by CBM operations Reductions that would 
adversely affect available forage or carrying capacity. areas of seasonal importance, or special 
habitats such as nesting sites. can be analyzed site-specifically and umpacts mimumuzed through the 
applicanon of special condinons of approval for drilling or production operations 


Terrestrial wildlife species dependent on arcas affected by CBM operations are likely to be 
displaced Dusplaced anumais may be incorporated into adjacent populations Diusplacec animals 
that do not become habwtuatet to CBM operations may expenence prolonged stress reacuons. 
resulting in imcreased disease rates. decreased reproductive rates. or increased mortality Some 
species may beorme less likely to imhabu or frequent the project area Populations of species 
dependent upon and drawn tw areas with more abundant surface water may increasingly inhabu 
or frequem the project area during the life of the project 


Depending upon vanabies such as specees behavior density and habetat displaced or adjacent 
populations muy caperiemce moreased mortality. decreased reproductive rates. of other 


— 1x 


— Dane ¢ - Beremees Comegeences _ 


compensatory or additive responses. The species most impacted would be those that rely primarily 
on mixed prairie and Wyoming Big Sagebrush habitats, including smal] mammals such as prairie 
voles, and desert cottontails; birds such as sage thrasher, vesper sparrow, and western 
meadowlark; and associated predators such as coyotes, badgers, swift fox, burrowing owls, 
ferruginous hawks, golden eagles, and northern harriers. 


Wildlife disturbances due to drilling within the project area would be less than that which is 
normally associated with conventional oil and gas drilling operations. Drilling at each of the CBM 
drill sites is expected to take only one to three days as compared to a range between two weeks 
and two months for conventional oi] and gas wells. Drilling at conventional oil and gas wells 
normally continues 24 hours/day, however, CBM weils will not drill continuously. Truck- 
mounted water well drill rigs would be used to drill CBM wells instead of the multi-component 
rigs used to drill conventional! wells. In addition. the drill site size and road construction standards 
are less than those required for conventional rigs. Operators would use existing trails and two- 
track roads whenever possibie. 


Noise associated with the compressor stations and booster compressors is expected to increase 
above existing levels. However, the location of noise sources may have a short-term effect on 
animals near those areas. Some animals may be displaced an unknown distance from the noise 
source; however, others would be become habituated to the noise. 


The managed discharge of CBM produced waters within the project area likely would benefit 
wildlife and fisheries habitats and populations. Potential benefits likely would include the 
following: habitat creation or cahancement. increased availability of water to meet species’ needs. 
imcreased forage productivity or carrying capacity, increased surface flows; and creation or 
enlargement of water storage (in reservoirs or ponds). 


The groundwater appropriated as CBM produced water likely will have groundwater appropriation 
rights filed with the WSEO on behalf of the CBM operator and surface landowner. Once 


discharged onto the surface , downstream landowners can file for the appropriation of surface water 
below discharge points. Federal and state authority to control the nature of subsequent beneficial 
uses of CBM produced water likely will be limited Many CBM discharges would be controlled 


permanently) up to 16.751 acres of antelope winter, winter/yearlong. and year long 
as mule deer yearlong and winter/yeariong range in addinon. both yearlong and 
tailed deer range may be umpacted within the project area 
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CBM development operations located near the Fortification Creek WSA may cause short-term 
disturbances to elk populations within it and surrounding areas. Elk may be displaced temporarily 
by nearby operations, but disturbance and habitat losses within the WSA will be minimized and 
limited to short-term disturbances because surface occupancy is prohibited within the WSA to 
protect wilderness values. Activities, including short- and long-term disturbances, may occur in 
the area immediately outside the northeastern boundary of the WSA, where surface occupancy is 
allowed. This areca near Wild Horse Creek also contains a portion of the main railroad 
transportation corridor connecting Gillette and Sheridan. Elk occurring in this area already are 
likely to be habituated to increased activity levels, and may become habituated t CBM 


development. 


Although drilling and construction activities would displace antelope, deer, or elk away from the 
area, the animals are likely to become accustomed to these activities. Observations of antelope in 
existing CBM fields suggest that they become somewhat tolerant of human activity during most 
of the year, with the exception of bunting season. New roads and increased access to the project 
area may increase the potential for poaching. If big game ranges are affected by the Proposed 
Action, timing restrictions that limit or prohibit activity during seasonal periods of use by wildlife 
populations can be imorporated within APD or Sundry Notice conditions of approval to reduce 
or eliminate the potential for these impacts. 


Upland Birds 


Numerous grouse leks have been identified within the project area. These areas may be impacted 
by the Proposed Action. Drilling and human activities within two miles of leks during the 
breeding and nesting season may cause a decline or disruption of breeding activitics. Permanent 
activity, or disturbance within 4 mile of a lek may cause grouse to abandon the lek or move away 
from the area, so occupancy within this 4 mile area arou.d a known lek is prohibited by BLM. 
BLM previously has also identified a two-mile buffer around each of the leks within which surface 
disturbance has been restricted between March | through Jume 15. Special habitats will be 
analyzed site-specifically. as needed, during review of APDs or Sundry Notices, and impacts 
minumized through the application of special conditions of approval for drilling or production 
operations. 


Raptors 


Raptors may be affected by the loss of prey base resulting from the potential disturbance of up to 
16,751 acres of habitat. Sore raptors would be able to take advantage of prey availability in 
reclaimed habitats Most raptors are intolerant of human activity during the breeding season. 
Raptor nesting within the project area could decline as a response to increased human activity and 
development within the PRB. Activity leve + under the Proposed Action may result in reductions 
im nesting success within the project area. Special habitats will be analyzed site-specifically. as 
needed, during review of APDs or Sunary Notices, and impacts minimazed through the application 
of special conditions of approval for dril.ang or production operations. 


with higher water requirements will become less abundam After water production 
ends, the project area is likely tw revert to being less attractive t© waterfowl, shorebirds, 
songbirds, and other species that prefer diverse vegetation having higher water 


Proposed Action, 3,000 productive wells would produce water distributed among 2.500 
the project area. Uniess produced water from a mumber of wells is 
gathered together for discharge. it is not anticipated that any single discharge point would supply 
sufficiem water to increase the amount of waterfow! habitat within the project area. The 
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Impacts to the wildlife and fisheries resources that would occur under Alternative 1 would be 
similar to those described in the Proposed Action. The major difference is that 5,000 productive 
wells would be drilled under Alternative 1. This would result in an estimated 26,491 acres of 
potential disturbance, of which 10,788 acres would be affected long-term (during the life of the 
project). The remaining 15,763 acres would be likely t© be affected only by short-term 
disturbances (estimated to be one year or less in duration). This would result in nearly the same 
percentage (0.5 percemt versus 0.4 percent) of potential long-term habitat loss for wildlife within 
the expanded project area as was projected under the Proposed Action. 


No Action 


Initially, impacts to wildlife anu fisheries resources under the No Action alternative would be 
similar to those already occurring within the project area. However, approximately 2,000 
productive wells would be drilled on private and state-owned lands An estimated 11,881 acres 
(or about 0.8 percent of the project area) potentially would be affected by this additional CBM 
developmem. Of these acres, short-term impacts could affect 7.528 acres and long-term 
disturbance could affect 4.377 acres. 


While potentially similar im nature to the Proposed Action, wildlife impacts on private and state 
lands could be greater. Federal permits would not be required to drill on these lands, and 
environmental protection measures, such as reclamation, wildlife buffer zones or nesting scason 
restrictions, and noxious weed control, might not be mandated by landowners or monitored as 
closely. As a consequence, the impacts to wildlife habitats could occur with less avoidance or 
mitigation. Habitats may not be as well restored to existing conditions. 


SPECIAL STATUS SPECIES 


Proposed Action 


Seven federally listed special status species have been wentified as potentially occurring within 
the project area. In «ddition tw the federally listed species, the FS has identified 27 sensitive 
species that potentially occur within the project area, and the status of the biack-tailed prairie dog 
currently is undergoing review by the USFWS for possible designation as a threatened species. 
The following is a brief discussion of the direct and indirect impacts that may occur under the 
Proposed Action, and how these specie may be affected Potential impacts to these species will 
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be analyzed site-specifically, as needed, during review of APDs or Sundry Notices, and impacts 
eliminated or minumized through the application of special condinons of approval for drilling or 
production operations. 


Bald Eagle 


Bald eagles foraging or roosting within the project area are not likely to be affected by the 
Proposed Action. Only three bald cagle winter roost sites are known to occur within the project 
area. Access to these areas can be carefully controlled or avoided during the winter, to eliminate 
Or minimize impacts to wintering birds. Minor amounts of foraging habitat are likely to be lost 
under the Proposed Action, however, based on the large amount of remaining habitat, an impact 
to eagles frequenting the project area is not anticipated. 


Biack-F ooted Ferret 


Although black-footed ferrets are not known to occur within the project area, potentially suitable 
habitat does occur (i.¢., prairie dog colonies). If a facility is proposed to occur within a prairie dog 
colony of sufficiem size and density to support ferrets. a survey would be required pricr to ground 
disturbing activities. 


Peregrine Faicon 


Peregrine falcons are not likely to be affected by the Proposed Action No peregrines are known 
to nest within the project area. The Proposed Action may be beneficial to peregrines by creating 
habitat for waterfowl, which may increase foraging habitat for peregrines. 


Swift Fox 


If swift fox occur within the project area, impacts to this species may occur as a result of the 
Proposed Action. The nature of anticipated impacts will depend on the location of facilities in 
relation to den locations. Potential impacts to this species will be analyzed site-specifically. as 
needed. during review of APDs or Sundry Nouces, and impacts eliminated or minimized through 
the application of special conditions of approval for drilling or production operatiors 


Mountain Plover 


Mountain plovers are likely to be found throughout the project area Therefore, potential impacts 
to this species could occur. Impacts could occur during the arsting season, which typically occurs 
from mid-March through lste-June. Stipulations t© mitigs’s impacts, wich may inchode 
preconstruction surveys or uming limitations. could reduce eliminate impacts 
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Sturgeon Chub 

Impacts to the sturgeon chub are not anncapated. No habitat for the chub occurs within the project 
area. Although large amounts of water would be produced as a result of the Proposed Action. 
these waters are not anticipated to significantly mcrease flows within the Powder River 


Ute-Ladies Tresses 


Impacts to Ute-ladies tresses found within the project area may occur as a result of the Proposed 
Acton. Potennal effects are highly dependent upon the location of proposed facilities If ground 
disturbing activities occur within potentially suitable habitat (i ¢ wetlands). surveys would be 
required pror to any ground-disturbing activines 


Other Species, including FS Sensitive Species 


In addition to the seven federally listed species. 27 FS sensitive species potentially occur within 
the project area. Of these, the common loon. black-backed woodpecker. and awny-~<rescent 
butterfly are not expected to be affected by any of the action alternatives due to the lack of suitable 
habmats for these species within the project areca 


Six sensitive species. the plaims topmimnow . American bittern. greater sandhill crane. white-faced 


ibis. fox sparrow, and Lewis’ woodpecker potentially may occur within the project area and could 
be affected by the action alternatives. 


The remammung seventeen FS sensitive species (Table 3-16) and the black -tailed prairie dog have 
a high likelihood of occurring or are known to occur within the project area. These species also 
could be affected under the Proposed Action [labitats for these species that may be impacted can 
be analyzed site-spe ifically and impacts eliminated or minimized through the application of 
special conditions of approval for drilling or production operations. The BLM's standard 
operating procedures are to avosd impacts to prairie dog colonies 


Alternative 1 


Impacts to specs! status species that would likely occur under Alternative | wouk! be similar to 
those described i)  § “yoposed Action The major differunce from the Proposed Acticw is that 
$,000 new productive wells would be drilled under Alternative |. This would result ‘n 26,491 
acres of porrote! disturbance. of which 10,768 acres would be affected long-term (during the life 
of the projec). The remaining 15,763 acres would be likely to be affected only by short-term 
distur ances (estimated to be one year or less in Guration). This would result in nearly the same 
perce ‘age (0. S percemt versus 0 4 percent) of potential long-term habitat loss for special status 
ss swe. the expanded projoct area as was projected under the Proposed Action Potential 
impacts © eve species would be analyzed site-specifically. as neeried. during review of APDs 
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or Sundry Notices, and impacts eliminated or minimized through the application of special 
conditions of approval for drilling or production operations. 


Initially, impacts to special status species under the No Action altermtive would be similar to 
those already occurring within the project area. However, under the No Action Alternative 
approximately 2,000 productive wells may be drilled on private and state-owned lands. Because 
no federe] permits are required to drill on these lands, protection measures for special status 
species might not be mandated by the landowners or monitored as closely. 


CULTURAL RESOURCES 


Culeural sites are nonrenewable resources and once disturbed lose much of their preserved 
information, integrity, and heritage value. Significant cultural resource sites are defined as those 
sites evaluated as eligible for or listed on the National Register of Historic Places (NRHP). 
Avoidsnce of significant sites is the preferre alternative to mitigate adverse impact because well 
pad construction, access roads, collection pipelines, and limited vehicle use have the potential to 
disturb such sites. BLM, and FS when involved, require archaeological study of access, site, and 
right-of-way areas on an individual well or area basis, encompassing the area of potential effect, 
as part of the APD approval process. 


BLM encourages preservation of cultural properties whenever possible. Data recovery is 
undertaken when a direct impact to a significam property cannot be avoided. Inadvertent or 
unintentional impacts to a significant site may be found to be the developer's responsibility and 
may require data recovery. Such problems are less likely when sound project planning occurs. 
When adverse effect is eliminated by avoidance of the property, the effect is considered “no 
effect." When mitigation is by avoidance of contributing elements or through an approved data 
recovery plan, the effect to the cultural property is considered “no adverse effect." 


Impacts to traditional cultural properties, sacred sites and localities of traditional concern, such 
as medicinal plant collecting areas, also must be considered. Although the proponent may notify 
Native American tribal governments of their intent, the lead federal agency is responsible for 
consultation with tribal representatives. Consultation allows the authorized tribal representatives 
to express their concerns on how the proposed project might directly affect traditional cultural 
properties and sacred sites, or might affect access to sites, or their ability t. use or protect them. 


Proposed Action 


Only about three percent of the project area for the Proposed Action has been inventoried for the 
presence of culmural resources and 121 of the 1,307 known cultural resources have been 
recommended eligible or listed on the NRHP (Table 4-12). The largest numbers of identified sites 
have been prehistoric lithic scatters and historic ranching sites. If it is assumed that the areas that 
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have been inventoried for cultural resources are representative of the range of settings in the 
project area and thet culgural sites are randomly distribused across the landscape, there are likely 
to be as many as 4,000 eligible culmural resources im the project area for the Proposed Action. 
This indicates that there is a high povential for additional significa culmrai properties being 
discovered when cultural resource inventories are undertaken during Ge APD approval process. 


Because the distribution of wells and facilities is not established and cannot be compared directly 
to the distribution of known sites and previous cultural resource invemiories, no accurate estimates 
can be made of how many significars historic properties may be affected by the Proposed Action. 
Based on the limited results of previous investigations, and assuming that sites are evenly 
distributed throughout the project area, approximately 8.5 sites are estimated per square mile. 
Within the project area for the Proposed Action approximately 9 prrcent of the known sites are 
recommended eligible for or listed on the NRHP. Given the assumption used in the impact 
analysis presented earlier in this chapter, and the estimate that the area of posentis’ direct surface 
disturbance for the Proposed Action would be 16,751 acres, it can be estimated approximately 230 
cultural resource sites may be impacted by the Proposed Acnon, and that 21 of those sites will be 


significant and will require avoidance or mingation measures. 


All areas of proposed ground disturbing activity will be inventoried for cultural resources ot the 
APD phase of each action. Any discovered cultural resources will be evaluated for eligibility to 
the NRHP. It should be possible to avoid direct impact to many significant properties, but 
construction and operation of the proposed wells and facilities may have indirect effects. Indirect 
effects may result from traffic or other activities outside the identified areas of disturbance, or 
from changes to soil stability or drainage patterns. Indirect effects can be minimized by soil 
stabilization measures and protective barriers to restrict traffic in sensitive areas. 


Where direct effects cannot be avoided, an approved data recovery plan will be developed in 
consultation with SHPO to mitigate the adverse impacts of the Proposed Action. Specific plans for 
avoidance or data recovery will be recommended for any significant sites within the area of 
potential effect of the proposed activities. Data recovery will collect a statistically valid sample 
of those data elements that make the site significant and will be unavoidably disturbed or destroyed 
by the proposed undertaking. Certain historic sites, such as significant historic trails, may be 
significam for their setting and context, and may be sensitive to visual intrusions, that must be 
mitigated by modifications to location and design of the proposed project. In addition, specific 
procedures will be established for the treatment of unanticipated discoveries and unmarked human 
remains that are not identified by surface culmral resource inventory. 


A large number of cultural properties within the project area remain unevaluated. When the 
literature search for a proposed project indicates that an unevaluated site occurs, the operator has 
the option of relocating the project or assessing the site to determine significance. If portions of 
a site do not contribute to significance, the project could be located on that portion. 
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Tabis 4-12 
Eligible and National Register Sites in the Prcposed Action Aree 


48CA0061 
ae weanlbel 
[Cc | 48Cao131 
|E 48CA0258 
E | 48CaA0270 
C |48Ca0271 
C |48CA0271 
E | 48CA0289 
E | 48CA0331 prehistoric lithic scaner, possible camp 
E |48CA0439 |CB1 prehistoric lithic scatter, possible camp 
E | 48CA0472 | CM 7(SHPHRDR) prehistoric artifact scatter, historic camp 
E [aecAoe77 CM 13(CRRL) historic corral 
E | 48CA0S03 | Meadowlark Farm historic farm 
E | 48CA0S5O5 | Czapla Ranch historic ranch 
E 48CA0522 | 1980P-5 prehistoric lithic scatter, possible camp 
E 48CA0S41 | Locality 2 prehistoric lithic scatter, possible camp 
E | 48CA05S3 | 80P-6 prehistoric lithic scatter, possible camp 
C | 48CA05S7 prehistoric artifacts and features 
Cc el Ls aa prehistoric lithic scatter, possible camp 
C |48CA0582 | 80P-24 prehistoric artifacts and features 
E | 48CA08S8 | SH-16-2 prehistoric lithic scatter, possible camp 
E | 48CA0860 | SH-16-4 prehistoric stone circles 
E | 48CA0868 | SH-16-12 prehistoric lithic scatter, possible camp 
E | 48CA0874 | SH-16-18 historic 
E |48CA1166 | 8iPi prehistoric stone circles 
E 48CA1272 | Moyer Homestead historic homestead 
E | 48CA1297 | RR-12 prehistoric lithic scatter, possible camp | 
E | 48CA1312 | 5041-2 prehistoric open camp, habitation | 
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| Table 4-12 (continued) 

Eligible and National Register Sites in the Proposed Action Area 
EL* | Site Ne. Slee Name Site 
C |48CA1329 | MZ 503 prehistoric stone circles 
C | 48CA1342 | MZ 516 prehistoric lithic scatter. possible camp 
C | 48CA1366 | MZ 540 prehistoric lithic scatter, possible camp 
E | 48CA1431 | 6018-3 prehistoric lithic scatter, possible camp 
Cc 48CA1439 | MZ 96 prehistoric open camp, habitation 
C | 48CA1S&2 | 6084-1(DGT.RTCL.PRVY) | historic dugout 
C | 48CA1617 | ETSI-OWSA-7-CERAMICS | prehistoric artifacts and features 
C | 48CA1840 | 6220-19 prehistoric artifacts and features 
C | 48CA1842 | 6220-21 prehistoric artifacts and features 
C | 48CA1845 | 6220-24 historic ranch 
C | 48CA1848 | 6220-27 prehistoric artifacts and features 
C | 48CA1855 | 6220-34 prehistoric artifacts and features 
E | 48CA1860 | 6220-38 prehistoric artifacts and features 
E | 48CA1861 | 6220-40 prehistoric mixed artifact scatter 
E | 48CA1868 | Bill Schmidt Place historic ranch 
C | 48CA1881 | Hung Antelope histor; homestead 
C | 48CA1882 | Oscar Dunlap Ranch historic ranch 
C | 48CA1903 | Morgan Homestead historic homestead 
C | 48CA1906 prehistoric I:thic scatter 
E | 48CA1925 | 577-B prehistoric lithic scatter 
E | 48CA1949 | L/T 11-83-3 prehistoric mixed artifact scatter 
E | 48CA1951 | L/T 11-83-5 prehistoric artifacts and features 
E | 48CA1959 | L/T 11-83-13 prehistoric artifacts and features 
C | 48CA1987 prehistoric artifacts and features 
E | 48CA2081 | 1154 prehistoric artifacts and features 
C | 48CA2104 | 84-101-2 prehistoric lithic scatter 
E |48CA2118 | NB4 prehistoric lithic scatter 
E | 48CA2119 | NB-S prehistoric lithic scatter 
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Table 4-12 (continued) 
Eligible and National Register Sites in the Proposed Action Area 


EL? | Ste Ne. Site Name Sise 

E | 48CA2121 | NB-7 prehistoric artifacts and features 
E | 48CA212 | NBS prehistoric lithic scatser 

C | 48CA2135 | PAA 282-ARCHAIC prehistoric artifacts and features 
C | 48CA2173 | 1557-OFF SURV-BURIED | prehistoric feamres 

C | 48CA2196 | LTA9-8S-A-5 prehistoric lithic scatter 

E | 48CA2257 | Bridge WYO 387 historic bridge 

E | 48CA2258 | Bridge Hay Crk historic bridge 

E | 48CA2259 | Bridge Hay Crk historic bridge 

C | 48caz289 | 2016-193 prehistoric artifacts and features 
C | 48CA2340 | 2111-3 OS prehistoric artifacts and features 
E | 48CA2677 | Bridge DWK Porcupine Crk | historic bridge 

C | 48CA2479 | 2565-1 prehistoric features 

C | aecazsos [2676-4 prehistoric lithic scatter 

C | 49ca2so7 | 2676-5 prehistoric artifacts and features 
C | 48Ca2s14 | 2676-18 prehistoric lithic scatter 

Cc 48CA2S15 | 2676-19 prehistoric lithic scatter 

1C | 48CA2518 | 2676-22 historic ranch 

C | 48Ca2si8 | 2676-22 prehistoric lithic scatter 

C | 48CA2519 | 2676-23 historic ranch 

C | 48CA2519 | 2676-23 prehistoric artifacts and features 
C | 48CA2520 | 2676-30 Turnercrest historic urban lodging 

E | 48CA2694 | MA611-2 historic bridge 

C | 48CA2760 | WY-7-93 #1 historic ranch 

C | 48Ca2762 | WY-7-93 #3 prehistoric artifacts and features 
E | 48CA2892 | G1-95/33 prehistoric artifacts and features 
E | 48CA2902 | FA94-194-1 prehistoric artifacts and features 
E | 48CA2907 | FA94-194-6 prehistoric artifacts and features 
E | 48CA2987 | FA9S-74-15 prehistoric lithic scatter 
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Table 4-12 (continued) 
Eligible and National Register Sites in tho Proposed Action Area 


Site No. Site Name 
48CA72987 | FASS-74-15 
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Table 4-12 (continued) 

Eligible and National Register Sites in the Proposed Action Area 
EL° | Site No. Sie Name Siee Ty 
K }4scooss | AP@ prehistoric open camp, habitation 
Ik  |«scooes | AP ss prehistoric open camp, habitation 
K | «scooes | AP ss pretistonc lithic scafier, possible camp 
K | 4scooes | APs7 pretsstornc lithac scatter. possible camp 
K | 4scoosoo | AP 97 (HMSTD) historic homestead 
K | 4sco0si3 | AP6s prehistonc hearths 
lx | 4scoosi4 | AP 70 prehistoric hearths 
K | 4scoosis | AP ili prehistoric open camp, habitation 
K | 49000516 | AP 113 prehistoric open camp, habitation 
E 48000517 | AP 115 prehistoric open camp, habitation 
E | 4scoo7ii | 81-10-1 prehistoric open camp, habitation 
E 48000730 | 2477-1 prehistoric multi-component site 
E | 4sco0762 | 2631-2 prehistoric lithic scatter. possible camp 
E oe tare prehistoric artifacts and features 
Cc 48001043 | Off survey prehistoric artifacts and features 
C | 48001172 | 1392-1 prehistoric artifacts and features 
C | 49co1174 | 1392-3 prehistoric features 
Cc 48001176 | 1392-5 shed, graves historic ranching, graves 
C | 48001176 | 1392-5 prehistoric artifacts and features 
* EL abbreviations: 


C - Concurrence of SHPO and a lead federal agency that the site is eligible for the NRHP. 
E - Recommended eligible for the NRHP by a qualified professional 

K - Officially Determined Eligible by the Keeper of the NRHP. 

R - Listed on the NRHP. 
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Alternative 1 


Alternative | is an expanded area encompassing the project area under the Proposed Action and 
an additional 1,200 square miles. Most of the additional area is north and west of the Proposed 
Action project area. (Alternative | will involve the drilling and operation of 2,000 more 
productive wells and related facilities than the Proposed Action.) An additional 335 culmral 
resource sites, 13 of which are recommended eligible or listed on the NRHP (Table 4-13), have 
been identified in the expanded project area under Alternative 1. The proportion of previously 
imvemtoried area in the entire Alternative | project area is roughly the same as for the Proposed 
Action. Similarly, final well locations have not been identified. Each location will be assessed 


and reviewed during the APD approval process. 
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E 48CA0964 | MR-4 Shed prehustoric lithe scatier. possible camp 

E 48CA1165 | 2545-1 Homesead hustor homestead 

Cc 48CA2157 | Off survey - mecriptions-grave hustorx mecripton and grave 

E 48CA2405 | LOC 1 OS2229 prehustoric artifacts and features 

E 48CA1871 prehustoric actifacts and features. bearths/FCR 

Cc 48CA2082 | 288-718-S2 Christensen bustoric homestead - 

Cc 48CA2iSM | 1413-117 prehistoric features, hearths/FCR 

E 48CA2156 | 288-11 Barn & Pens historic - ranching 

Cc 48CA2192 | 288-133 prehustonc lithic scatter 

Cc 48CA2195 | LTA9-85-3998 prehistoric artifacts and features, hearths/FCR 

E 48CAZ2M | 1996-165 prehistoric artifacts and features; hearths/FCR 

E 48CA2318 | 2014-189 pretustornc lithic scatter. chipp:ng/knapping 
station 

Cc 48300923 | Jim Cole Homestead bustorx homestead ranching 

K 48)01129 | Bridge EEN Schoonover bistorx bndge | tansportaton 

Cc 48901431 | ABC9042 prehisiorc artifacts and features; ceramics 

E 48301480 | ABCY3-30 prehistoric artifacts and features; hearths/FCR 

E__| «eso2se_[ Chicago Burlingnon-Quincy Railroad [ historic railroad - transportation 

* EL abbreviations: 


C - Concurrence of SHPO and a lead federal agency that the site is eligible for the NRHP. 
E - Recommended ehgible for the NRHP by a qualified professional. 

K - Officially Determined Eligible by the Keeper of the NRHP. 

R - Listed on the NRHP. 


Based on current information direct impact to significant cultural properties cannot be precisely 
identified. Like the Proposed Action, the likelihood that additional significant cultural properties 
will be found in the area of potential effect of the proposed wells and related facilities is high. 
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Given the assumption of 8.5 sites per square mile and the estimate earlier in this chapter of 26,491 
acres of potcatial direct disturbance, approximately 352 culmral resource sites may be impacted 
by Alternative 1, and 42 of those are likely to be significant and require avoidance or mitigation 
measures. All areas of proposed ground disturbance and waffic will be imvemioried for the 
presence of cultural resources at the APD phase, and all discovered culmral resources will be 
evaluated for cligibility to the NRHP. Specific pians for avoidance or deta recovery will be 
recommended for any significant sites within the arca of potential effect of the proposed activities. 
In addition, specific procedures will be established for the treatment of unanticipated discovernes 
and unmarked human remains that are not identified by surface cultural resource inventory . 


No Action 


Development, consisting of the drilling, completion, and operation of as many as 2,000 additiona! 
wells and associated facilities, would proceed on private and state mineral leases. The majority 
of currently known and documented cultural sites have been recorded by federally mandated 
investigations on federal surface. Using the same assumptions as those used above for the potential 
density of sites wiier the Proposed Action and Alternative 1, and the projection that the area of 
disturbance under the No Action Alternative would be approximately 11,881 acres, about 155 
cultural sites would be impacted by the No Action Alternative. It is likely that about 18 significant 
cultural properties will be impacted by the individual well developments under the No Action 
Alternative, but these will not be federal undertakings under the jurisdiction of the Department of 
the Imserior and would not require mitigation. Some proportion of the linear facilities (access 
roads, pipelines, and power lines) associated with these wells are likely to cross federal surface 
and would be considered federal undertakings subject to federal guidelines and regulations 
protecting cultural resources. These actions would be subject to the same requirements for cultural 
resource imvemtory, cvaiuation, and treatment as the federal wells and associated facilities that 
would be developed under Proposed Action and Alternative 1. 


LAND USE AND TRANSPORTATION 


Potential impacts to land uses and transportation from CBM field development would result from 
curtailed or constrained activities or productivity within the project area, from limited or 
prohibited access that removes land from existing uses, or from surface disturbance necessary for 
proposed CBM facilities. The Proposed Action and Alternative 1 would be consistent with the 
BLM RMP and the FS LRMP, which provide for multiple land uses. These alternatives also 
would be consistent with county planning efforts. 


Proposed Action 
Land Use 


Surface ownership in the project area consists of BLM and FS-administered federal lands (8.5 
percemt), private lands, and state lands. Land ownership is not expected to change due to 
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implementation of any alternative. Easements will be segociated with land owners, or secured 
I through the permitting processes of appropriate federal, state and local agencies. Of tho proposed 
3,000 productive wells, an estimated half or 1.500 wells and ancillary facilities would be located 

| on lands where CBM is owned by the federal government, even though only 8.5 percent of the 
| surface is managed by the federal government, as stated above. 


Grazing and crop production are the dominant land uses that likely could be affected under the 
| Proposed Action. Excess unmanaged CBM produced waters discharged upstream could result in 
| iocalized flooding or permanent subirrigation that could cause avcess or culvert problems, impacts 
| to hay and other crop yields or mumber of cuttings, siltation or breaching of existing stock 
reservoirs, ponds, irrigation disches or other agricultural structures, erosion or productivity loss 
of fragile soils, or a decrease in available forage or carrying capacity for livestock, if mitigation 
of these downstream impacts 1s not adequately addressed in water managment plans (Appendix 
B). 


Coal miming could be affected in some areas. Impacts on co! mining are described carlier in this 


Chapter under geology and mineral resources. Other land uses, including oil and gas production 
and clinker quarrying, are not likely to be affected. An increased demand for clinker used as 


surfacing material is likely to exist during the initial CBM development period. 


Impacts to water wells in the vicinity of CBM developmen may occur. These wells may 
experience lowered yields, a loss in productivity, or seepage of methane, creating potentially 
explosive cunditions. Adequate ventilation of well coverings would reduce the risk of methane 
becoming concentrated in these enclosed area.. Methane migration and seepage are described 
earlier in this chapter under geology and mineral resources. A water well agreement (Appendix 


D) has been developed to address mitigation of impacts to nearby, properly permitted water wells. 


Scattered subdivisions near Gillette are located within the project area. If CBM development 
activities are proposed in the vicinity of these residences, site-specific mitigating measures will 
be developed to minimize the impacts of CBM development and resolve conflicts with existing 
uses. 


Short-term disturbance during drilling and construction of production and pipeline facilities will 
vary in duration from a few days to a few months in any area. This disturbance may be repeated 
a number of times during the life of the project as additional operators conduct operations within 
the same sections. An estimated 16,751 acres or about 1.1 percent of the project area may be 
affected by operations. Not all of this area will underg> surface disturbance. Subsequent to 
drilling and construction of production facilities and pipelines, areas not needed for production will 
be reclaimed and revegetated, facilitating a return to existing uses. Over the project life, 
uneconomic and depleted wells will be plugged and abandoned, and the disturbance reclaimed and 
revegetated to approximate pre-project conditions. Only portions of the long-term disturbance 
area required for production and maintenance (6,514 acres, estimated) will be removed from 
existing uses during the life of the project. 
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During the construction phase of the progect, under amy alternative. cxisting land uses will be 
tecmporarily disrupted as properues are emtered by comstrucnon crews m order w assembie and 
mstall facies. Residents of the area will be mmpaceed by the nghts and sounds of construcnon 
Public access © many parts of the project area is very limited by privase landownership. Local 
access will be disrupeed temporarily at some locations during developmen activeies. Short-term 
disruption of existing uses during construction will consist of the pirysical merusion of the crew 
and equipment, the generation of Gust and nose, and the obstrucnon of traffic. 


Long-term to permanent effeccs on land use m the progect area will resuit from the mstallanon ard 
operation of the propused facilines over the estamaerd 20 year life of the project. Existing land 
uses may be displaced by some project facilites over the lifeume of the project under the Proposed 
Acton. The acreage removed from exisiing land uses by project facilities will be very small m 
relation to the area available for these uses im adjacent areas of public lands (up w 6,514 acres of 
disturbance, or 0.4 percent of the project area, estimated). 


Land use within the proposed disturbance arcas will shift to CBM extraction for the life of the 
project, but is not likely tw exclade existing uses anywhere except af production pods and 
Commpression facilities. These locations would be the only areas where other uses would be fenced 
owt. Areas surrounding active operations will] continue to serve cxisting land uses during project 
operations. Reclamation and fina! closure of the proposed operations will re-establish the land uses 
of grazing and wildlife hebitat in the disturbance areas. 


Maimenance of cach well and other facilities will occur over the life of the facility, or 
approximately 12 t 20 years. Maintenance activities will consist of periodic disturbances of noise. 
@ust, and traffic, and possibly restricted access to properties located adjacent to wells and other 
facilities. The frequency of well service visits may range between weekly and monthly. 
Production pods likely will be visited daily. Access to properties adjacent to production pods or 
compression facilities may be restricted by fencing around these CBM facilities. Access to 
adjacem properties can be re-routed to minimize any impacts or imconvensence to landowners or 


the public. 


Grazing and wildlife habitat in rangelands are the primary cxisting land uses im the project area 
that could be disturbed by the proposed facilities. During the life of the project, up to an estimated 
6,514 acres are expected to be removed from existing rangeland in the project area by proposed 
CBM facilities. No facilities will be located within urban land uses in Gillette or Wright, however 
facilities may be located adjacent to or within the unincorporated mult)-ecre housing developments 
within the county. Croplands and recreational uses (mostly hunting) are minor uses of the project 
area, and will experience minor impacts from the project. 


Short-term impacts to grazing will consist of the disturbance of livestock and wikdlife during the 
construction phase. Long-term impacts to grazing as a result of project development will be the 
removal of a small amount of available forage from the following areas. each productive well 
location; improved roads to production pods; production pods; and compression facilities. Long- 
term disturbence will occur only over the life of the project, and is expected to be reclaimed at the 
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comctusoe of the proyect. Most of the acreage affeceed by short-term disturbances will be returned 
to forage producnon wathmn ome to three years. as disturbed arcas are revegeumerd 


CBM produced waters would be svaslabie to landowners for subsequem benefi-zal 28es (Appendix 
B). These wasers may oot be susable for erigamon. but likely would provide some beneficial 
mmpacts 0 grazimg Produced waeer from CBM operanons will and m distributing lrvestock and 
wildlife, providing more temperate water m both wumecr amd summer. and cnhencing vegrtanon 
diversay and productivay near discharge poms and along dramages. The cuenced water and 
hrvestock distribumon may allow more even use of svailabie forage irngamon use of the produced 
waters may be limiecd due two erosive and alkalime sods that cco m the region. 


At the conclusion of the project. wells beneficial for livestock or wildlife use. and roads or other 
facilines useful to land owners could be developed permanently as privase or public facilmes. 
Roads and facilmes no longer needed will be removed and the affected area will be rehabilmaeed 


This project is expected to last 12 to 20 years. After that time, the facilities, (including wells) will 
either be turned over tw the surface owner or removed and the area rehebilicated. The only 
facilities remaimuing will be those beneficial to surface owners or the public. 


Transportation 


The developmen of CBM within the project area will require two-track roads over natural terrain 
to access well sites and facilities, and the construction of additional roads to access some facilines. 
The roads will supplement state, county, BLM and private road systems already in place. Existing 
roads and two-track access routes will be improved only as necessary. Whcrever feasible. cach 
access road wil] be constructed im a transportation corridor that will also nachade gas and water 
pipelines, and electrical cabies. 


There will be traffic associated with moving equipment and personne! over public highways and 
local roads during CBM development under the Proposed Action. Impacts on the cxisting 
transportation system and traffic levels in the affected counties would vary between initial 
development (5 to 10 years) and long-term operations (10 to 20 years). Project-related personne! 
requirements decrease from 477 during initial development to 286 during long-term operations 
(Table 414). Project-related traffic would be expected to decrease correspondingly, by an 
estmated 40 percent, after the initial development period. 


Project-related traffic levels would be attributed to drilling (30 percent), construction (25 percent), 
and operations (45 percent) during the initia) development period. During long-term operations. 
Grilling and construction combined would require 20 percent of the project-related personne! . and 
operations would require 80 percent of the project-related personnel. 


Traffic levels and impacts resulting from construction-related activities are expected to be short- 
term, lasting from a few days to a few months in any area. Traffic on roads crossed by any of the 


proposed pipelines or power lines will experience relatively minor delays during construction, 
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caused by lane closures. The remaining lanes will be capable of handling the expected traffic 
levels. The addition of an estimated 110 vehicles for construction and maintenance operations 
during the initial development period, dispersed throughout the 2,400 square miles contained in 
the project area, would not result in a large increase in traffic on state and local roads. 


Trucks will be used to transport drilling rigs, water, earthmoving equipment and personnel to each 


drill site during the life of the project. After the initial development period, drilling activities will 
continue at a greatly reduced rate. Drili sites would be dispersed throughout the 2,400 square 


miles contained in the project area. The addition of an estimated 130 vehicles for drilling 


Operations during the initial development period, dispersed throughout the project area, would not 
result in a large increase in traffic on state and local roads. 


Traffic levels and impacts resulting from CBM production operations will consist of the daily 
travel of employees involved in the operations, metering, and maintenance of production pods, 
pipelines, and compression facilities. The addition of an estimated 220 vehicles for production 


Operations during the life of the project, dispersed throughout the 2,400 square miles contained 
in the project area, would not result in a large increase in traffic on state and local roads. 


Project-related traffic would not conflict with existing traffic or existing uses of roads. There will 
be an increase in the traffic levels on primary access routes. The increase in traffic levels 
occurring at any one time is expected to fall within the capacity of the roads. Project-related 
traffic over the life of the project may be noticeable, at times, on local highways during limited 
periods when drilling, construction, and production operations are occurring concurrently within 
the same general area. 


The impacts to the transportation networks in the project area are expected to be minor due to the 
low levels of employment needed for the project. This applies to the construction, operation, and 
abandonment phases of the project. 


For the purposes of this analysis, the following assumptions were made for all alternatives 
regarding future coal train traffic from the project area in the eastern PRB, recognizing that 


current coal contracts are likely to change between 1996 and 2015. Existing railroad lines to the 
west, east, and south would each carry approximately one-third of the reasonably foreseeable 
increase in coal train traffic. 


Alternative 1 


Alternative 1 includes all of the environmental effects as described for the Proposed Action, but 
differs from the Proposed Action in the number of wells to be developed, the number of proposed 


project employees, the size of the expanded project area, and the acreage of land to be disturbed 
short-term and long-term, or removed from existing uses. 
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An estimated 26,491 acres or about 1.2 percent of the expanded project area may be affected by 
operations. Not all of this area that may be affected will undergo surface disturbance. 

to drilling and construction of production facilities and pipelines, areas not needed for production 
will be reclaimed and revegetated, facilitating a return to existing uses. Only portions of the long- 
term, disturbance area required for production an maintenance (10,788 acres, estimated) will 
be removed from existing uses during the life of the project (Table 2-2). 


Long-term to permanent effects on land use in the expanded project area will result from the 
installation and operation of the proposed facilities over the 20 year life of the project. Existing 
land uses will be displaced by project facilities over the lifetime of the project under any action 
alternative. The acreage removed from existing land uses by project facilities will be very small 
in relation to the area available for these uses in adjacent areas of public lands (10,788 acres, or 
0.5 percent of the expanded project area, estimated). 


The estimated area that may be affected by disturbance related to drilling and construction or 
installation of production facilities or pipelines under Alternative 1 is 26,491 acres, or about 1.2 
percemt of the expanded project area of 2.3 million acres. The surface disturbance areas for each 
type of facility are described in Chapter 2. Over the project life, uneconomic and depleted wells 
will be plugged and abandoned, and the disturbance reclaimed and revegetated to approximate pre- 
project conditions. 


During the life of the project, up to an estimated 10,788 acres are expected to be removed from 


existing rangeland in the expanded project area by proposed CBM facilities. Other impacts to 
existing land uses are expected to be the same as those described for the Proposed Action. 


Under Alternative 1, impacts on the existing transportation system and traffic levels in the affected 
counties would vary between initial development (3 to 5 years) and long-term operations (10 to 
20 years). Project-related personnel requirements decrease from 756 during initial development 
to 384 during long-term operations (Table 4-14). Project related traffic would be expected to 
decrease correspondingly, by an e.timated 50 percent, after the initial development period. 


An estimated 220 vehicles would be added to the expanded project area for construction and 


maintenance operations during an initial development period of 3 to 5 years. An estimated 260 


vehicles would be added to the expanded project area for drilling operations during the same 
period. An estimated 260 vehicles would be added for production operations and would continue 


to be used during the life of the project. The project related traffic associated with these additional 
vehicles would be dispersed throughout the 3,600 square miles contained in the expanded project 
area, and would not result in a large increase in traffic on state and local roads. 


Under the No Action Alternative, approximately 2,000 productive wells would be drilled on 
private and state-owned mineral lands. This would result in impacts to land use and transportation 
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similar to those described for the Proposed Action. An estimated 11,881 acres (or about 0.8 
percent of the project area) may be affected by CBM operations. Short-term disturbances to land 
use and tramsportation may affect 4,377 acres. Long-term disturbance to land use and 
transportation may affect 7,528 acres. 


Direct impacts to recreation occur when recreation opportunities are enhanced, limited or curtailed 
within an area, or when recreation uses are created, displaced, or eliminated by proposed CBM 
facilities or if federal, siate or county objectives for recreation cannot be met. Impacts to 
recreation resources occur if recreation facilities undergo substantial change or degradation. 


Proposed Action 


Recreational access to most of the project area is limited, as most of the surface in the project area 
is privately owned. Opportunities for dispersed recreation exist on federal and state lands, but little 
use is known to occur. No developed recreational sites are located within the project area. The 
nearest developed recreation sites are located in Gillette. Recreation activities displaced by project 
facilities are likely to add increased use on adjacent public lands. 


Dispersed recreational opportunities in the affected counties include hunting, fishing, sightseeing, 
and camping. Dispersed recreation is not a primary use of public or private lands within the 
project area. There is expected to be little change in existing levels of dispersed recreation 
activities on public lands surrounding the project area as a result of CBM development under the 
Proposed Action. Existing levels of recreation activity are expected to continue on these lands. 


Hunting is the principal recreation activity on public and private lands in the project area. 
According to observations supporting the conclusions drawn from the environmental analysis of 
the Marquiss and Lighthouse Field EAs (USDI BLM, 1992a and 1995c), no significant negative 
impacts to hunting in the project area were anticipated, since wildlife populations were not likely 
to be reduced. 


The acreage removed from wildlife habitat by project facilities under the Proposed Action (an 
estimated 6,514 acres or 0.4 percent of the project area) is not likely to adversely affect hunting 
and fishing opportunities within the project area. Recreational hunting and fishing opportunities, 
which are controlled by landowners on private lands, may increase locally within the project area, 
as populations of game animals and game fish rise locally during the life of the project, in response 
to increased availability of surface water and forage. However, increased access and human 
activity associated with CBM development may adversely affect wildlife populations which support 
various recreational activities. This can be seen in the decline of raptor and grouse populations. 
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The development of roads and well facilities will result in greater physical access to the project 
area. However, a majority of this access will be not be available to the public, since much of the 
surface within the project area is privately owned. 


Pipeline installation along existing road rights-of-way is likely to inconvenience recreational 
visitors to the project area who may use affected roads to gain access to recreational opportunities. 
Construction activities also may limit recreational use of roads and trails temporarily, as well as 
degrade the visual quality of the recreation experience. Road and trail access is likely to be 
restored to existing uses within a few days to a few months, once construction or installation 
activities have been completed. 


Construction-related noise could reduce the overall quality of the recreational experience. 
However, construction-related increases will be short-term and, generally restricted to the 
immediate vicinity of the work. Audible noise from the operation of proposed facilities is 
discussed in the noise impact section of this chapter. 


The operators have stated they will work with landowners in the project area to enhance the use 


of the good quality, discharged water. This practice may promote the impoundment of discharged 
water and use for wetlands and/or fisheries development. Given the potential quality of discharged 
water associated with the project, it is reasonable to conclude that enhanced vegetation and 
increased water availability probably will have beneficial effects on fish and wildlife and their 
habitats, and may enhance recreational opportunities in the immediate vicinity of any reservoirs 
created. This will continue until water production ceases. 


Indirect impacts to recreation would occur if the proposed project resulted in a change in the level 
of visitation to the area, or if the project will affect growth in the affected counties, thereby 
changing the utilization of existing recreation facilities and uses. The proposed project is not 
expected to affect the level of visitation or growth in the counties. 


Alternative 1 


Alternative 1 inchudes all of the environmental effects as described for the Proposed Action, but 
differs from the Proposed Action in the number of wells to be developed, the acres of land to be 
disturbed temporarily or removed from existing uses during the life of the project, and the volume 
of water to be produced from CBM wells. The impacts to existing recreational uses are expected 
to be the same for this expanded project area as those described for the Proposed Action. 


No Action 


The No Action Alternative includes all of the environmental effects as described for the Proposed 
Action, but differs from the Proposed Action in the number of wells to be developed, the acres 
of land to be disturbed temporarily or removed from existing uses during the life of the project, 
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and the volume of water to be produced from CBM wells. Although fewer wells, the impacts to 
existing recreational uses are expected to be the same as those described for the Proposed Action. 


VISUAL RESOURCES 


Impacts to visual resources occur from disturbance of the landscape by project activities and the 
addition to the landscape of proposed facilities including the wellhead facilities, production pods, 
and gas compression facilities and associated pipelines and access roads. Impacts to visual 
resources are measured by the amount of change or degradation to the character of the landscape 
as seen from sensitive viewpoints, or by whether the management objectives of applicable VRM 
classifications cannot be met. 


Short-term impacts to the visual character of the landscape can result from construction of small 
temporary pits on drill sites, well drilling, and associated construction of ancillary facilities such 
as access roads, pipelines, production pods, and gas compression facilities. Each two-track well 
access road would connect with local roads that provide access into the project area. All gathering 
lines, water lines, high pressure gas lines and underground electrical cables would be located along 
road rights-of-way wherever feasible, and would likely result in visual impacts that exceed the 
impacts of the access roads alone. 


In the event that the installation of underground electrical distribution lines is not practical, 
aboveground distribution lines most likely will be installed adjacent to transportation corridors. 
The pole structures would introduce straight, vertical lines and color contrasts. The impacts from 
the introduction of these elements into the landscape can be noticeable when viewed from sensitive 
viewpoints, when structures are visible in scenic landscapes, and when structures are skylined. 


Proposed Action 


Drill site preparation, drilling, and well completion activities would be accomplished using 


drilling rigs, water trucks, backhoes, graders, or dozers and well servicing equipment. During 
a period of several days to a week, these activities would detract from the visual quality of the 


landscape at each drill location. The visual intrusion of these activities would be site specific and 
would not be likely to affect visitors outside the viewshed of each drill site within the project area. 


Construction activities would be evident to people using roads within the project area. Users of 
the area would be impacted by the sight and the dust of construction activities. In addition, the 
transport of equipment and materials to the project area would be evident to other travelers on 
local highways which will be used to access the site. 


Long-term impacts over the life of the project would result from the addition of the wells to the 
landscape, and the disturbance of lands utilized for associated facilities such 2s gathering lines, 
well service roads, and access roads. The most visible components of the proposed facilities are 


expected to be wellhead facilities at each productive well, production pod facilities, improved 
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roads to production pods, and gas compression facilities !ocated at centralized sites within the 
project area. CBM development is not expected to change the visual character of the existing rural 
landscape within the project area, which currently includes considerable modification from other 
oil and gas activities, and from coal mining. 


Visual Reeource Management 


Most of the wells on BLM lands within the project area would likely be located on BLM VRM 
Class IV lands. The construction and operation of cach well and the ancillary facilities will be 
consistemt with VRM Class IV objectives, provided that every attempt is made to minimize the 
adverse visual irapacts through careful location of facilities, minimal disturbance of the site, and 
design of facilities so that they harmonize with the surrounding landscape. Consequently, none of 
the disturbed acreage would be displaced from the existing BLM inventory of lands managed with 
VRM Class IV. The proposed facility developments would be consistent with management 
objectives. 


VRM Class I and II areas have been mapped along Interstate 90, State Route 14, and State Route 
50, however any proposed facilities along the highways would be located on private lands and 
would not be managed in accordance with BLM’s visual resource directives. BLM lands in the 
Fortification Creek Wilderness Smady Area (west-central part of project area) and Indian Butte 
(southwest project area) are mapped as VRM Class Ill areas. The proposed facilities contrast with 
the basic landscape elements, but remain subordinate to the existing landscape character, which 
includes existing oil and gas developments. Consequently, none of the disturbed acreage would 
be displaced from the existing BLM inventory of lands managed as VRM Class III. Proposed 
facility developments would be consistent with management objectives. 


All proposed facilities would be consistent with BLM management objectives for VRM Class V 
areas, which provide for areas where the natural character has been drastically altered. 


All proposed wells and facilities under the Proposed Action would be consistent with FS visual 
quality objectives for the Thunder Basin National Grassland. Adverse visual impacts would be 
minimized through careful location of facilities, minimal disturbance of affected sites, and design 
of facilities so that they harmonize with the surrounding landscape. 


Changes in the visual character of the landscape due to the proposed activities are likely to be 
similar to impacts from existing oil and gas field developments ip the project area. The impacts 
from some facilities will be lessened by using procedures different from conventional oil or gas 
field development. Use of two-track and existing roads and centralization of gas compression 
facilities along existing roads will minimize the visu>! impact of the road network. The use of 
buried power lines to each well, where feasible, will reduce the linear element in the landscape. 


The proposed CBM development in the project area, including associated facilities such as roads 
and pipelines, will not result in a noticeable change to the existing scenic integrity of the area. 


This development is part of the ongoing CBM development of the region. 
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Long term visual impacts will be minimized by designing permanent structures to harmonize with 
the surrounding landscape to the extent feasible, recontouring and revegetating disturbed areas no 
longer needed for operations as soon as practicable, and by reshaping straight edges of clearings 
resulting from roads, pipelines, well pads, and compression facilities to create irregular or 
indistinct edges. Construction debris will be removed immediately, as it creates undesirable 
textural contrasts with the landscape. In addition, resource protection measures proposed for 
erosion control, road construction, rehabilitation end revegetation, and wildlife protection will be 
implemented during the approval of APDs and Sundry Notices. These measures also would 


mitigate impacts to visual quality. 
Alternative 1 


Alternative 1 includes all of the environmental effects as described for the Proposed Action, but 
differs from the Proposed Action in the number of wells to be developed, the acres of land to be 
disturbed temporarily or removed from existing uses during the life of the project, and the volume 
of water to be produced from CBM wells. The impacts to the characteristic landscape within this 
expanded project area are expected to be the same as those described for the Propoced Action. 


No Action 


The No Action Alternative includes all of (4 «avironmental effects described for the Proposed 
Action, but differs from the Proposed Actior: in the number of wells to be developed, the acres 
of land to be disturbed temporarily or removed from existing uses during the life of the project, 
and the volume of water to be produced from CBM wells. The impacts to the characteristic 


landscape within the project area are expected to be the same as those described for the Proposed 
Action. 


NOISE 
Proposed Action and Alternative 1 


The USEPA (USEPA, 1974) has established an average 24-hour noise level of 55 dBA as the 
maximum noise level that does not adversely affect public health and welfare. No definitive data 
has been established concerning noise levels that affect animals. No laws concerning quantitative 
noise levels have been established by the State of Wyoming or the BLM. Therefore, lacking any 
quarititative statutory guidelines, noise levels above 55 dBA are considered a noise impact for this 


analysis. 


Noise levels would be temporarily elevated above the general rural background noise of 35 to 40 
dBA during construction of facilities. Construction-related noise would result from vehicle traffic 
and drilling rigs. However, activities at cach drill site would occur for only one to five days 
during the short drilling period. Therefore, well pad construction activities would not cause any 
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significam noise impects. Construction related noise would last longer for the 30 to 60 days 
required to construct a compressor site or less for pipeline construction. However, the noise from 
each site would be relatively short-term and the individual sites would be sufficiently widespread 
so that the elevated noise levels from cach site would not overiap in time or space with another 
site. 


The highest operational noise levels would occur around compressor stations. Noise has been 
measured at typical pipeline compressor units (USGS, 1981). A noise level of 77 dBA at 50 feet 
from a compressor station can be expected, since all compressors would be installed in enclosed 


buildings due to Wyoming weather conditions. 


To calculate the noise impact of a compressor, the measured noise level was mathematically 
propagated using the Inverse Square Law of Noise Propagation (Harris, 1991). Briefly. this 
formmiation states that noise decreases by approximately 6 dBA with every doubling of the 
distance from the source. This methodology is an accurate assessment of noise propagation and 


is represented as: 


L, = L, - 20 log RYR,) 
L, = noise level at a selected distance R, from the source 
L, = noise level measured at a distance R, from the source. 


Based upon the calculations, the noise levels sround a compressor would be below 55 dBA at an 
estimated 600 feet from the compressor site. Therefore, compressors should be located at least 
600 feet from sensitive receptors (residences, schools, medical facilities, and recreation areas). 


No Action 


The effects of noise from construction activities and each individual site would be the same as 
under the Proposed Action. However, less construction activity would occur so construction noise 


would be less frequent and more widespread. 
SOCIOECONOMICS 


Proposed Action 


Impacts to the socioeconomic structure of Campbell, Converse, Johnson, and Sheridan counties, 
including population, housing, and employment, resulting from drilling and construction of 
ancillary facilities such as roads and pipelines are expected to occur over a five to ten year period 
under the Proposed Action. The socioeconomic impacts resulting from CBM production activities 
are expected to occur over the proposed life of the project, 12 to 20 years. Most of the production 
is expected to occur in Campbell County, and most employees are likely to reside in Gillette or 
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Wright. Campbell County is likely to be affected by fiscal and social impacts to a greater extent 
than Converse, Johnson, and Sheridan counties. 


Socioeconomic impacts resulting from CBM development are a major concern because 
considerable energy-related development has occurred in and around Campbell County during the 
past 30 years. Wyoming's economy has been structured around the basic industries of extractive 
minerals, agriculture, tourism, timber, and manufacturing. Many Wyoming communities depend 
on the mineral industry for much of their economic well being. The 1997 assessed valuation on 
all minerals produced in Wyoming during 1996 accounted for 54.2 percent of the state's total 
assessed valuation (WDR, 1999b). The mineral industry is a significant revenue base for both 
local and state government in Wyoming (WDR, 1997). 


There have been several forecasts developed for future coal supply and demand in the PRB. The 
State of Wyoming’s Consensus Revenwe Estimating Group (CREG) develops mineral price and 
production forecasts for major mineral commodities twice cach year to estimate the statc’s 
anticipated revenues. For 1999, coal production increases by six percent 321.5 million tons. For 
the year 2000 and beyond, coal production continues to increase, but at a smaller rate of increase. 
Coal production is expected to total 363.1 million tons in 2004 (WDAI, 1999c). In 2015 the coal 
supply from Wyoming’s PRB mines is expected to be 386.7 million tons, or approximately 32 
percent of the total future domes ic demand, according to the 1998 Future Total Supply Forecast 
for the Southern PRB (WY) by Resource Data International (USDI BLM, 1998c). 


Between 1998 and 2020, coal prices (from 1998 Data Resources Incorporated prices for the PRB, 
8,400 Btu) are forecast to decline to a low of $2.98, and then are expected to climb to $3.23, in 
constant 1998 dollars (USDI BLM, 1998c). By 2005, annual coal production is projected to 
generate about $2.6 billion of total economic activity, inchuding $351 million of personal income. 
Coal production in 2005 is expected to support the equivalent of nearly 15,885 full-time positions 
(USDI BLM, 1996c). 


CBM production under the Proposed Action would be generated by 3,000 productive wells. Each 
well is expected to produce 125 thousand cubic feet (mcf) per day on average, during the life of 
the well. Most recently, in January 1999 CREG estimated a natural gas price of $1.75 per mcf 
during the period 1999 to 2004 (WDAI, 1999c). For the purposes of this analysis, a potential 
price of $1.75 per mcf over the life of the project is assumed. For the purposes of this analysis 
CBM wells are expected to produce on the average 0.3 billion cubic feet (ocf) over their 12 to 15 
year economic life (Barrett Resources, 1998). Using these estimates, over its productive life, cach 
well would generate an estimated sales value of $525,000 (constam 1998 dollars). Using this 
estimated sales value per well, under the Proposed Action, CBM production is expected to 
contribute sales valued at nearty $1.6 billion (constant 1998 dollars) over the life of the project to 
the local, state, regional, and national economies. 


Employment and Personal income 
Oil and gas operations play an important direct and indirect role in the local ecom._, through the 
wages paid to employees. Wages and salaries paid to CBM project employees contribute to the 
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total perscral income of every county where employees reside. Additional personal income would 
be generated for residents of the counties and the state by circulation and recirculation of dollars 
paid out as business expenditures, and as state and local taxes. 


The impacts of CBM development on local employment are not expected to be large in comparison 
with the total local workforce. The long-term workforce requirement of 286 employees and the 
initial development workforce requirement of 477 employees are expected to be met primarily 
from local or nearby communities. The existing community infrastructure provides the necessary 
housing and support services for oil and gas developments, which are a primary economic sector 
in Campbell and Converse Counties. 


The proposed project is expected to employ an estimated long-term workforce of 286 people over 
the 12 t 15 year minimum life of the project. Employment for the five to ten year construction 
and installation period (initial development period) is estimated at 477 employees. Contract labor, 
service and support personnel would be used where practical. The workforce estimate assumes 
drilling with 25 drilling rigs, on average, during the initial development period and with 4 drilling 
rigs throughout the project life. After the initial development period, rigs would drill replacement 
wells for those depleted, phugyed and abandoned, or for isolated field development. 


The primary activities in the initial development phase will be weil drilling and completion, and 
construction of associated facilities. Once the imitial development phase is completed, the 
workforce will be reduced to the long-term workforce of 286 employees for the remainder of the 
project. Long-term employees would be involved in ongoing production and compression 
Operations, maintenance, well plugging and abandonment, reclamation, and replacement well 
Grilling activities. The projected work categories and estimated number of employees are shown 
in Table 4-14. 


The total number of employees represents a direct addition of jobs to the economies of Campbell, 
Converse, Johnson, and Sheridan counties. However, it is expected that the majority of workers 
would be hired from the local labor force. In 1996, there were approximately 876 unemployed 
people in Campbell County 1,147 unemployed people in the other three counties, or 2,023 
unemployed people in all (USDC, 1998). In addition, workers with the required skills would enter 
the labor market as other projects in the mining and energy development sectors of the counties 
are completed. There likely would be sufficient workers in the local labor force to meet projected 


employment requirements. The mumber of long-term project employees required under Proposed 


Action represents nearly one-third of Campbell County's unemployed workforce and about 14 
percem of the total 1996 unemployment in the affected counties. 


The addition of 286 long-term jobs to the local economy during the life of the project would result 
in purchases and expenditures made by project employees within and outside of the affected 
counties, which would in turn stimulate the creation of 400 additional jobs (as determined by an 
employmem mmitiplier of 2.4) (Barrett Resources, 1998). Of the 400 additional, indirect jobs 
(jobs which become availale in support industries as a result of project activities), approximately 
50 percent or 200 jobs would be created in the affected counties (USDI BLM, 1995b). Long-term 


+116 


/8Y 


[ 


yobs would be created for 486 people through direct and direct employment associated with CBM : 
development in the affected counties (Campbell, Comverse, Johnson, and Sheridan). The 286 

project jobs and the additional 200 jobs also would comtribute personal income t the local 

economy. Since the vast majority of service and retail trade activity occurs im the Gillette area, 

it is assumed that most of these support industry jobs would be crested in Gillette. 


The iitial development workforce of 477 employees is inclusive of the 286 long-term employees. 
Workers employed only for the duration of the imitial developmen period would weal 191 


employees. These short-term workers would stumulate the creaiion of an additional 267 support 
industry jobs. An estimated 134 of the jobs would be created it: tae affected counties, resulting in 
a total of 401 short-term workers added w the economies of the counties Guring the initial 


developmen penod. 


The wages and salaries paid to long-term project employees would contribute an estimated total 
annual personal income to the local economy of $11,600,000 (in constam,, 1998 dollars) using an 
average anmual income of $40,700 (Barret: Resources, 1998). The additional 200 local jobs 
created by the stimulation of the economy would contribute an additional $8,100,000 per year. 
totaling $19,700,000 of anmmual personal income contributed to the affected counties. Over the 
| minimum 12-year life of the project, there would be approximately $236,000.000 (im constant 
) 1998 dollars) contributed to the local economy through long-term employment (Barrett Resources, 
| 1998). 


The wages and salaries paid to short-term workers (direct and indirect employees) during the 
initia] development period would contribute an estimated total annual personal income to the local 
economy of $13,200,000 (in constant, 1998 dollars using an average anmual income of $40,700). 
Over the initial development period there would be an estimated $99,000,000 (constam 1998 
dollars) contributed to the local economy through short-term employment. 


In 1996 the total annual personal income for Campbell County was approximately $700 million 
(USDC, 1998). The anmal personal income resulting from long-term employment under the 
Proposed Action ($19,700,000) would be less than three percent of the total annual personal 
income for Campbell County. During the initial development period the pesonal income gains 
under the Proposed Action ($32,900,000) would be less than five percers of the total anmmual 
personal income for Campbell County. 


Federal Royalty and Production Taxes 


Federal royalues would be paid for each well producing from federally owned ou! and gas mineral 
estate After administrative costs are deducted. half of the royalnes would be retained by the 
: federal government, and used for the General Pund and verious other funds. The remaining half 

would be distributed to the State of Wyomung. and used for schools. roads and other publi: works. 


For the purpose of this analysis, royalties are estimated as a percentage of the total projected yield 
from each well multiplied by the market price for the product. 
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For the purpose of this analysis, federal : »yalties have been cstumated as $65,625 per federal weil 
(using 12.5 percest of the estimated sales value of $525,000 for cach well). Of the 3,000 
proposed CEM wells, up t 1,500 are expected tw be icderal wells. The proposed project is 
expected to generate estimated federal r. yalties of $98 000.000 (im constam 1998 dollars) over the 
life of the project. One-half of this weal ($49,000,000) would be distribuied w the federal 
govermmem. The remaining half would go tw the Stste of Wyoming based on equivalent royalty 
rate. 


State royalnes would be pasd for each well producing from state-owned oi] and gas muneral estate 
(an estimated 6.3 percent of 3,000 wells or 190 wells). For the purpose of this analysis, State of 
Wyoming royalties have been estimated as $65,625 per state well (using 12.5 percent of the 
estimated sales volume of $525,000 for cach weil). The proposed project is expected to generate 
approximately $12,000,000 (im constam 1998 dollars) in state royalties over the life of the project. 
Sxase royalties are placed im the permanent fund and used for schools and public instutubons. 


Fee royalties would be paid to the royalty owner(s) of cach well producing from the privately- 
owned mineral estate. The amounts paid as fee royalties are not available to BLM for the purpose 
of this analysis. State and county governments do not receive royalties generated from private 
mineral lands, but do collect severance and advalorem taxes, and sales and use taxes (USDI BLM. 
1993). 


Sales and Use Taxes 


The Proposed Action would contribute to revenues of the State of Wyoming and its counties 
through sales and use taxes from the purchase and use of tangible goods. The State of Wyoming 
collects a four percent sales and use tax for cach weil, and the counties each collect one percent 
per well, for a twtal sales and use tax of five percent (Barrett Resources, 1996). State taxes are 
retained by the state, and are partially distributed to county and municipal governments. County 
sales and use taxes are distributed primarily to the « counties mposing the tax. 


Sales and use taxes for oil and gas operations are applied to the following categories of tangible 
goods and services that are purchased or used Guring CBM developmen: 1) coring or sampling: 
2) well logging; 3) formation testing, 4) plugging and abandonment; 5) production casing: and 6) 
well completion. Generally, those services directly related to drilling are not taxable. Well 
maimenance and repair services are taxable. Purchases of separate lines, tanks, and other units 
used in the collection, processing, or transportation of oil or gas are taxable. 


The taxable value per weil is estimated to be $30,000. This figure was calculated by applying an 
estimated factor of 60 percent (taxable goods and services) to a total weil cost of $50,000 (Barret 
Resources, 1996). The total well cost consists of drilling. completion and facilities costs. The five 
percent sales and use tax is estimated to be $1500 per weil (0.05 x $30,000). There are a total of 
3,000 wells proposed for the project, which would result in totai sales and use taxes of $4,500,000 
(constam 1998 dollars, which removes the effect of inflation) paid two the state and the counties 
over the period of time that taxable goods and services are purchased (life of the project). 
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Severance taxes on fee wells are calculated af a six percent rate for the Stase of Wyoming (Barrett 
Resources, 1998). Based on a sales value of $525,000 per well, the severance tax per fee well 
over the life of the project is expected to be $31,500. Of the proposed 3,000 CEM wells, an 
estimated 1,310 wells would be fee wells. The Proposed Action is expected © geucrame 
$41,000,000 (constam 1998 dollars) in severance taxes over the life of the project. 


County advalorem tax rates (mil levy) for Campbell, Converse, Johnson, and Sheridan Counties 
vary slightly, but, for the purpose of this analysis are estimated as six percent of the sales value 
($525,000) for fee wells (Obernolte, 1999). The total advalorem over the life of the project for 
the estimated | 310 fee wells under the Proposed Action is expected to be $41 000,000 (constam 
1998 dollars). 


The Proposed Action is expected to generate estimated state and county taxes totaling $86,500,000 
over the life of the project. 


Housing and Community Resources 


Minor employment or population changes are anticipated as a direct result of implementation of 
the Proposed Action The increase in population will be small relative to the total population. 
Because most employees are expected to be hired locally, the demand for additional temporary or 
permanent housing within or near the project area likely can be met with the existing housing 
supply depending on the vacancy rates during the period of operations. The majority of available 
housing units in the project area are located im the communities of Gillette and Wright. 
Construction-phase workers who migrate imo the area may reside in rental units within these 
communities. The rental vacancy rate for 1994 in the county was two percent, or approximately 
45 rental housing units (Gillette Department of Community Development, 1997). There likely will 
be sufficiert existing rental units to house the in-migram portion of the proposed workforce. 
Additional rental units may be constructed if the existing supply of vacant rental units becomes 
exhausted. 


There is expected to be no discernible impact on local government or community services from 
imcreased population under the Proposed Action. Increased tax revenues collected as a result of 
CBM development could be utilized to benefit or improve local government or community 
services. 


According to the Gillette News Record (USDI BLM, 1995b), proposals by Encoal to build a coal 
treatment plant and North American Power Group to build the Two Elk power plan could bring 
about 2,900 construction workers and their families imo the Gillette area during construction. 
This impact would be two to three years long. Gilleae, Wright, and the surrounding area likely 
would have enough resources to handle this influx of people. 


Local Economic impect 


Substantial mineral development has been occurring in the local counties (Campbell, Converse, 
Johnson, and Sheridan: over an extended period of time The local counties are accustomed to 
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absorbing fluctuations in mineral development activities, which cause cycles of increasing and 
decreasing demands for workers, housing, and community services. CBM development is not as 
labor-intensive as coal mining or conventional oil and gas development. 


The following discussion summarizes statements and estimates that are documented earlier in this 
socioeconomics section. During the initial development period (in 2005), CBM development in 
the PRB would support the equivalent of 811 full-time positions (191 short-term project 
employees, 134 short-term support industry jobs, 286 long-term project employees, and 200 long- 
term support industry positions). In contrast, PRB coal production in 2005 will support the 
equivalemt of nearly 15,885 full-time positions. CBM-related employment would total 
approximately five percent of the employment level represented by coal production. 


The demands for qualified local workers and housing may be met by the counties. An influx of 
new residents (qualified workers, people seeking opportunities) into the local counties could 
exhaust the available supply of temporary or permanent housing resulting in some construction of 
new housing units. The number of workers required under the Proposed Action is expected to be 
too small to affect the employment, population, and personal income trends in the counties, or in 
the communities of Gillette or Wright. 


The estimated economic impact to the local counties over the life of the project from personal 
income and sales/use taxes would include the following: 1) $236 million (long-term employment); 
2) $99 million (short-term employment); and 3) $86.5 million (sales and use taxes). This 
economic impact would total over $420 million over the life of the project (constant 1998 dollars). 


In addition, the State of Wyoming would receive an estimated $49 million in federal royalties and 
$12 million in state royalties (in constant 1998 dollars) over the life of the project. Some of these 
monies also would be used to benefit the local counties. 


Environmental Justice 


This socioeconomic analysis provided a consideration of impacts with regard to disproportionately 
adverse impacts on minority and/or low-income groups, including Native Americans. No 
potentially adverse impacts that disproportionately affect Native American tribes or minority 
and/or low-income groups have been identified. Issues relating to the social, cultural, and 
economic well-being, and health of minorities and low income groups (environmental justice 
issues) were evaluated during the analysis of the Proposed Action on socioeconomic resources, 
surface water and groundwater quality, air quality, hazardous materials, and other elements of the 
human environment. No environmental justice issues were identified. 


Implementing the Proposed Action would have no affects on the social, cultural, and economic 
well-being, and health of minorities and low income groups. With regard to environmental justice 
issues affecting Native American tribes or groups, the Wyodak coalbed methane project area 
contains no tribal lands or Indian communities, and no treaty rights or Indian trust resources are 
known to exist for this area. There are no communities within the project area that would be likely 
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to be physically impacted by the reasonably foreseeable development of coalbed methane. Gillette 
and Wright are the commumities nearest the proposed CBM development activities. 


Alternative 1 


Alternative 1 includes all of the socioeconomic analysis of effects described under the Proposed 
Action, and only differs from that analysis as described here in this section. CBM production 
under Alternative 1 would be generated by 5,000 productive wells. Each well is expected to 
produce 125 mcf per day, on average, during the life of the well. For the purposes of this analysis 
a potential price of $1.75 per mcf over the life of the project is assumed. For the purposes of this 
analysis CBM wells are expected to produce on the average 0.3 billion cubic feet (ocf) over their 
12 to 15 year economic life. Each well would generate an estimated sales value of $525,000 per 
well (constant 1998 dollars). Under Alternative 1, CBM production is expected to contribute sales 
valued at $2.6 billion (constant 1998 dollars) over the life of the project to the local, state, 
regional, and national economies. 


Impacts to the socioeconomic structure of Campbell, Converse, Johnson, and Sheridan counties, 
including population, housing, and employment are similar for the Proposed Action and 
Alternative 1. Larger revenues can be expected from a larger number of wells and a larger 
number of employees. Therefore, there will be a larger fiscal impact as a result of the 


There would be an additional 2,000 productive wells drilled under Alternative 1, compared to the 


Proposed Action, for a total of 5,000 productive wells. The number of employees required during 
initial development and long-term operations under Alternative 1 are shown in Table 4-14. 


The impacts of CBM development on local employment are not expected to be large in comparison 
with the total local workforce. The long-term and short-term workforce requirements are expected 
to be met primarily from local or nearby communities. There are sufficient workers in the local 


labor force to meet projected employment requirements. The number of workers required for the 
project is expected to be too small to affect the employment, population and personal income 
trends in the counties, or in the communities of Gillette and Wright. In addition to direct project 
employment (e.g. workers or contractors hired for all phases of the project), indirect or secondary 
employment (jobs which become available in support industries as a result of project activities) 
would be created as a result of project activities. 


The proposed project is expected to employ an estimated long-term workforce of 384 people over 
the 12 to 15 year minimum life of the project. Employment for the five year construction and 
installation period (initial development period) is estimated at 756 employees. The workforce 
estimate assumes drilling 50 drilling rigs, on average, during the initial development period and 
with eight drilling rigs throughout the project life. 
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The addition of 384 long-term jobs to the local economy during the life of the project would result 
im purchases and expenditures made by project employees within and outside of the affected 
counties, which would in arn stimulate the creation of 538 additional jobs (as determined by an 
employment multiplier of 2.4) (Barrett Resources, 1998). Of the 538 additional, indirect jobs, 
approximately SO percent or 269 jobs would be created in the affected counties. Jobs would be 
created for 653 people through direct and indirect employment associated with CBM development 
in the affected counties (Campbell, Converse, Johnson, and Sheridan). The 384 project jobs and 
the additional 269 jobs also would contribute personal income to the local economy. Since the vast 
majority of service and retail trade activity occurs in the Gillette area, it is assumed that most of 
these support industry jobs would be created in Gillette. 


The initial development workforce of 756 employees is inclusive of the 384 long-term em; ‘oyees. 


Workers employed only for the duration of the five-year initial development period would total 
372 employees. These short-term workers would stimulate the creation of an additional 521 


support industry jobs. An estimated 260 of the jobs would be created in the affected counties, 
resulting in a total of 632 short-term workers added to the economies of the counties during the 


initial development period. 


The wages and salaries paid to long-term project employees would contribute an estimated total 
anmual personal income to the local economy of $15,600,000 (in constant, 1998 dollars with an 
average anual income of $40,700). The additional 269 local jobs created by the stimulation of 
the economy would contribute an additional $10,900,000 per year, totaling $26,500,000 of annual 
personal income contributed to the affected counties. Over the minimum 12-year life of the 
project, there would be approximately $318,000,000 (in constant 1998 dollars) contributed to the 
local economy through long-term employment (Barrett Resources, 1998). 


The wages and salaries paid to short-term workers (direct and indirect employees) during the 
initial development period would contribute an estimated total annual personal income to the local 
economy of $25,700,000 (in constant, 1998 dollars with an average annual income of $40,700). 
Over the initial development period there would be an estimated $128,500,000 (in constant 1998 
dollars) contributed to the local economy through short-term employment. 


The annual personal income resulting from long-term employment under Alternative 1 
($26,500,000) would be less than four percent of the total annual personal income for Campbell 
County. During the initial development period the personal income gains under Alternative 1 
($52,200,000) would be about 7.5 percent of the total annual personal income for Campbell 
County. 


Federal Royalty and Production Taxes 


For the purpose of this analysis, federal royalties have been estimated as $65,625 per federal well. 
Of the 5,000 proposed wells, approximately 2,500 may be federal wells. The proposed project 
would generate estimated federal royalties of $164,000,000 (constant 1998 dollars) over the life 


of the project. 
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For the purpose of this analysis, State of Wyoming royalties have been estimated as $65,625 per 
state well over the life of the well. Of the 5,000 proposed CBM wells, an estimated 6.2 percent 
or 310 wells would be state wells. Alternative | is expected to generate approximately 
$20,000,000 (constant 1998 dollars) ir state royalties over the life of the project. 


Fee royalties would be paid to the royalty owner(s) of cach well producing from the privately- 
owned mineral estate. The amounts paid as fee royalties are not available to BLM for the purpose 
of this analysis. State and county governments do not receive royalties generated from private 
lands but do collect severance and advalorem taxes, and sales and use taxes (USDI BLM, 1995b). 


Sales and Use Taxes 


The five percent sales and use tax is estimated to be $1,500 per well (0.05 x $30,000). There are 
a total of 5,000 wells proposed for the project under Alternative 1, which would result in total 
sales and use taxes of $7,500,000 (constant 1998 dollars) paid to the state and the counties over 
the period of time that taxable goods and services are purchased (life of the project). 


Severance taxes on fee wells are calculated at a six percent rate for the State of Wyoming. Based 
on the individual well sales value of $525,000 (constant 1998 dollars), the severance tax per fee 
well over the life of the project is expected to be $31,500. Of the 5,000 proposed CBM wells, an 
estimated 2,190 wells would be fee wells. Alternative 1 is expected to generate $69,000,0000 
(constant 1998 dollars) in severance taxes over the life of the project. 


County advalorem taxes are estimated as six percent of the sales value ($525,000) for fee wells. 
The total advalorem over the life of the project for the estimated 2,190 fee wells is expected to be 
$69,000,000 (constant 1998 dollars). 


Alternative 1 is expected to generate estimated state and county taxes totaling $145,500,000 (in 
constant 1998 dollars) over the life of the project. 


Housing and Community Resources 


There would be 756 workers required for the initial development and 384 workers required for 
long-term operational phases. The additional employees would result in an increase in impacts 
on housing and community resources additional to those described for the Proposed Action. 
Increased impacts on housing and community resources may be noticeable during the initial 
development period, but would not be substantial. 


Local Economic impact 


During the initial development period (in 2005), CBM development under Alternative 1 would 
support the equivalent of 1,285 full-time positions (372 short-term project employees, 260 short- 
term support industry jobs, 384 long-term project employees, and 269 long-term support industry 
positions). CBM-related employment under Alternative 1 would total approximately eight percent 
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Of the employment level represented by coal production (the equivalent of nearly 15,885 full-time 


The estimated economic impact to the local counties over the life of the project from personal 
income and sales/use taxes would include the following: 1) $318 million (long-term employment); 
2) $128.5 million (short-term employment); and 3) $145.5 million (sales and use taxes). This 
economic impact would total nearly $600 million over the life of the project (constant 1998 
dollars). 


In addition, the State of Wyoming would receive an estimated $82 million in federal royalties and 
$20 million in state royalties (in constant 1998 dollars) over the life of the project. Some of these 
monies also would be used to benefit the local counties. 


No Action 


The No Action Alternative includes all of the socioeconomic analysis of effects described under 
the Proposed Action, and only differs from that analysis as described here in this section. CBM 
production under the No Action Alternative would be generated by approximately 2,000 new 
productive wells drilled on private and state-owned mineral lands. Using an estimated total sales 
volume of $525,000 per well (in constant 1998 dollars) over the life of the well, production under 
the No Action Alternative is expecied to contribute CBM sales valued at just over $1 billion (in 
constant 1998 dollars) over the life of the project to local, state, regional, and national economies. 
Impacts to the socioeconomic structure of the affected counties would be similar to the Proposed 
Action, but of a lesser extent. Lesser revemues from fewer wells, and no federal wells, will 
produce a smaller fiscal impact under the No Action Alternative. 


Approximately one-third fewer wells would be drilled under the No Action Alternative compared 
to the Proposed Action. The personal income gains generated by the No Action Alternative would 
be approximately one-third less than the Proposed Action. 


Employment and Personal income 


The wages and salaries paid to long-term project employees would contribute an estimated total 
angual personal income to the local economy of $7,700,000 (in constant, 1998 dollars with an 
average annual income of $40,700). The additional local support industry jobs created by the 
stimulation of the economy would contribute an additional $5,400,000 per year, totaling 
$13,000,000 of annual personal income contributed to the affected counties. Over the minimum 
12-year life of the project, there would be approximately $157 ,000,000 (in constant 1998 dollars) 
contributed to the local economy through long-term employment. 


The wages and salaries paid to short-term workers (direct and indirect employees) during the 
initial development period would contribute an estimated total annual personal income to the local 
economy of $8,800,000 (in constant, 1998 dollars with an average anmal income of $40,700). 
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Over the initial development period there would be an estimated $66,000,000 (in constam 1998 


_ GoLars) contributed to the local economy through short-term employment. 


The annual personal income resulting from long-term employment under the No Action 
Alternative ($13,100,000) would be less than two percent of the total annual personal income for 
Campbell County. During the initial development period the personal income gains under the No 
Action Alternative ($21,900,000) would be about three percent of the total annual personal income 
for Campbell County. 


Federal Royalty and Production Taxes 


The federal royalty is estimated to be $65,625 per federal well over the productive life of the well. 
Of the 2,000 proposed wells, none are projected to be federal wells unless drainage of federal 
CBM resources is identified by the BLM. The No Action Alternative is not anticipated to generate 
federal royalties over the life of the project. 


For the purpose of this analysis, State of Wyoming royalties have been estimated as $65,625 per 
State well over the life of the well. Of the 2,000 proposed CBM wells, approximately ten percent 
or 200 wells would be state wells. The No Action Alternative is expected to generate 


approximately $13,000,000 in state royalties over the life of the project. 


Fee royalties would be paid to the royalty owner(s) of each well producing from the privately- 
owned mineral estate. The amounts paid as fee royalties are not available to BLM for the 
purposed of this analysis. The amounts paid as fee royalties are not available to BLM for the 
purpose of this analysis. Of the 2,000 proposed CBM wells, approximately 90 percent or 1,800 
wells would be fee wells. State and county governments do not receive royalties generated from 
wells on private mineral lands but do collect severance and advalorem taxes, and sales and use 


taxes (USDI BLM, 1995p). 
Sales and Use Taxes 


The five percent sales and use tax is estimated to be $1,500 per well (0.05 x $30,000). A total 
of 2,000 wells are likely to be drilled on private and state-owned mineral lands under the No 
Action Alternative, which would result in total sales and use taxes of $3,000,000 paid to the state 
and the counties over the period of time that taxable goods and services are purchased (life of the 


project). 


Severance taxes are calculated at a six percent rate for the State of Wyoming. Based on the sales 
value of $525,000 (constant 1998 dollars) per fee well over the life of the project, the severance 
tax per fee well over the life of the project is expected to be $31,500. Of the proposed 2,000 
CBM wells, approximately 90 percent or 1,800 wells would be fee wells. The No Action 
Alternative is expected to generate approximately $57,000,000 in severance taxes on fee wells 
over the life of the project. 
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Coumty advalorem taxes are estimated as six percent of the sales value ($525,000) for fee wells. 
The total advalorem over the life of the project for the estimated 1,800 fee wells under the No 
Action Alternative is expected to be approximately $57,000,000 (constant 1998 dollars). 


The No Action Alternative is expected to generate state and county taxes totaling $117,000,000 
over the life of the project. 


Local Economic impact 


The estimated economic imnpact to the local counties over the life of the project from personal 
income and sales/use taxes would include the following: 1) $157 million (long-term employment); 
2) $66 million (short-term employment); and 3) $117 million (sales and use taxes). This economic 
impact would total $340 million over the life of the project (constant 1998 dollars). 


In addition the State of Wyoming would receive an estimated $13 million (constant 1998 dollars) 
in state royalties and no federal royalties associated with this project. Some of these monies also 
would be used to benefit the local counnes. 


CUMUL ATIVE IMPACTS 


Cumulative impacts resuit from the incremental impacts of an action added to other past, present, 
and reasonably foreseeable future actions, regardless of who is responsible for such actions. 
Cumulative impacts can result from individually minor, but collectively significant, actions 
occurring over time. 


The PRB contains very large reserves of fossil fuels (oil, gas, and coal) and reserves of the 
mineral uranium. Oi] and gas are produced from conventional reservoirs or fields, coal is 
produced from large surface mines, and gas also is produced from coal beds through groupings 
of CBM development wells. Uranium has been produced in the past from surface mines and 
currently is being produced by in-situ leaching at three localities in the PRB. 


The BLM analyzed activity levels, production statistics, and surface disturbance in 1995 from all 
mineral and energy development in the PRB to check previous forecasts and to ensure that the 
reasonably foreseeable development of coal, conventional oi] and gas, and CBM remains within 
the development scenarios used previously to analyze and predict the environmental effects of 
these activities. BLM's most recent compilation of statistics is summarized in the following two 
paragraphs (USDI BLM, 1996c, 1997b, and 1998d). 


The cummulative surface disturbance from coal development and production from mines located in 
Campbell and Converse counties, that are partially within and adjacent to the study area, was 
reported to WDEQ in 1997 as 46,849 acres (Table 4-15). Of this total acreage disturbed by coal 
mining, 12,805 acres were reported to WDEQ as permanently reseeded. Coal mining disturbs 
about 2,000 acres annually. Coal reclamation bonds are held for a minimum of ten years 
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Table 4-15 
Coal Production and Disturbance for Mines in the Wyodak Study Area 


Reasonably 
Feorseeable Coal 


Currently 


eels lee 
A SURBRAUBOBRANANELE 


TOTAL 293.4 


2 Kennecon owns the Caballo Rojo and Cordero Mines, which they refer to as the Cordero-Rojo Complex. There are separate mine permits on cach of these 
mines” 
' > Clovis Point Mine has been shut down, the leases are sold to adjacent mines or relinquished, and the facilities are sold. 
*  KPx bought part of the Fort Union Mine and facilities to test a coal enhancement process. 
The 293 million tons of coal produced by mines in the Wyodak study area during 1998 represents an estimated 93 percent of Wyoming's coal production for 
1998. 
Sources: WDBOQ, 1998c; WDOE, 1998c; WGS, 1996b; USDI BLM, 19984, 1999, and 19994; and Greystone, 1999. 
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following permanent seeding of disturbed areas. About 1,850 acres are reclaimed anmmally (USDI 
BLM, 1996c). Mining and reclamation rates are expected to increase through the year 2015; the 
balance between reclamation and mining should remain about the same. Uranium miming activity 
has disturbed approximately 4,400 acres. Sand, gravel, and scoria extraction operations have 
disturbed an estimated 1,200 acres (Barrett Resources, 1998). 


In 1994 there were about 3,212 producing oil and gas wells (including CBM wells) located in the 
vicinity of the project area (Campbell and Converse Counties). An estimated 129 of these 
producing wells were CBM wells. The cumulative surface disturbance resulting from producing 
conventional oi] and gas wells and facilities is expected to remain relatively constant over the next 
twenty years, as the acreage from new producing wells remains zpproximately equal to the acreage 
reclaimed when wells are plugged and abandoned. In 1994 an estimate of 3 acres per well was 
used to project existing long-term disturbance for all facilities related to producing conventional 
oil and gas wells. Ai that time, an estimate of 2 acres per well was used to project long-term 
disturbance for all facilities related to productive CBM wells. For this analysis, a per well estimate 
of long-term disturbance (2.2 acres per CBM well) can be calculated from Table 2-2. 


Cumulative, long-term disturbance from producing conventional oil and gas wells continues to 
affect about 1,200 acres, or about one-quarter to one-half acre per producing well (USD BLM, 
1996h). This realistic expression of disturbed areas that remain to be reclaimed includes only 
production pads and facilities that will be reclaimed when production ends. The road system 
developed for oi] and gas exploration within the study area (which represents a large portion of 
the 1994 estimate of disturbed areas) has been in place for up to 20 or 30 years im many areas. 
It will remain to serve the area's transportation necds after oi] and gas production ends. None of 
the disturbed acreage when this transportation network was constructed, is included within the 
cumulative disturbed acreage for conventional oi] and gas operations used in this analysis. 


Using the same development assumptions applied in this analysis (Table 2-2), CBM development 
occurring through the end of 1998 may affect up to 5,200 acres by the time all facilities required 
to support the 890 CBM wells already analyzed by BLM are in place. Long-term disturbance, 
until production from these 890 wells ends, would affect about 2,000 acres. 


CBM development under the Proposed Action (3,000 new wells) may affect 16,751 acres during 
the life of the project. Long-term disturbance under the Proposed Action, until production ends, 
. would affect an estimated 6,514 acres. Cumulatively , an estimated 22,000 acres may be disturbed 
by CBM development within the project area (from 890 wells in place as of the end of 1998 and 
from 3,000 new wells that would be drilled under the Proposed Action). About 8,500 acres would 
be affected by long-term disturbance (from 890 wells in place as of the end of 1998 and from 
3,000 new wells that would be drilled under the Proposed Action), unti] CBM production ends, 


(expected to be within 20 years). 
CBM development under Alternative 1 (5,000 new wells) would affect 26,491 acres 


@uring the life of the project. Long-term disturbance under Alternative 1, until production ends, 
would affect an estimated 10,788 acres. Cumuillatively, an estimated 31,700 acres would be 
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disturbed by CBM development within the expanded project area (from 890 wells im place as of 
the end of 1996 and from 5,000 ncw wells Gat would be drilled under Alternative 1). About 
12,800 acres would be affeceed by long-term disturbance (from 890 weils im place as of the end 
of 1996 and from 5,000 new wells that would be drilled under Alerustive 1), until CBM 


produchon ends (expected to be within 20) years) 


Projected CBM development under the No Action Alternative (2,000 new wells) would affect 
11,881 acres Guring the life of the project. Long-term disturbance under Ge No Action 
Alternative would affect an estimated 4,377 acres. Cummiatively, an estimated 17,100 acres may 
be disturbed by CBM development within the project arca (from 890 wells im place as of the end 
of 1998 and from 2,000 new wells that would be drilled under the No Action Alternative). About 
6,400 acres would be affected by long-term disturbance (from 890 wells in place as of the end of 
1998 and from 2,000 new wells that would be drilled under the No Action Alternative), until] CBM 


production ends (expected to be within 20 years). 


Conventional oi] and gas production generally has decreased in Wyoming's PRB since 1981 (USDI 
BLM, 1998h). In recem years, more wells have been plugged anmually than have been drilled. 
although acres disturbed vs. acres reclaimed have remained relatively constam. The exception to 
this trend is the current imeerest in shallow CBM resources just west of the coal mines. 


Since 1992, the BLM has prepared five EAs and one EIS analyzing CBM development projects 
im this area. This EIS is being prepared because companies are proposing new CBM projects 
outside of previously approved areas or additional drilling in existing fiekis. The proximity of the 
CBM development to the coal mines creates the potential for overlapping impacts to groundwater 
and local communities. Only about SO percent of the CBM rights are federally owned in the area 
of imterest for current developmemt. The remainder of CBM rights are privately- and state-owned. 
CBM wells are being drilled on privately- and state-owned oi] and gas leases after approvals by 
the WOGCC, WDEQ, and the WSEO. Approval of drilling on federal leases within the project 
area Currently is awaiting completion of this EIS to evaluate the individual and cumulative impacts 


of proposed CBM development. 


In the PRB, the coal reserves currently leased represent a small percentage of the wtal coal 
reserves, but a large percentage of those most shallow reserves that are the most economia! to 
recover. Removal of this coal is an irreversible and irretrievable impact. PRB coal was used to 
generate electricity for the public in 19 states and Canada in 1995. The members of the public in 
those states benefit from the low utility rates related to the price of coal, from the clean air due 
to the low sulfur comtemt of the coal, and from the royalties and bomus payments that the federal 
govermment receives from the coal. Locally, continued sale of PRB coal helps support and 
maintain stabile munacipal, county, and state economics. 


Proposed Action 
Geotogy and Mineral Resources 


Mineral and energy resources are non-renewable resources Although supplies of low-sulfur cos! 
and CBM within the project area are vast, these resources can be exhausted within the castern PRB 
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as a cumulative effect of continuing production. CBM production under the Proposed Action 
would represemt an irreversible commitment of =-sources as the methane produced no longer 
would be available for future use. Natural gas is a non-renewable resource that forms as organic 
matter decays and undergoes chemical changes over geologik time. Although methane continues 
to collect very slowly underground, during CBM production it is extracted much more rapidly than 
i collects. Available supplies of methane within the project area may be depleted at a future date, 


but will not be depleted by the Proposed Acton 


Each level of decision-making by agencies ensures the orderly development of federally owned 
energy resources. This development results in actions that are incrementally more irreversible as 
more site-specific analysis occurs. Leasing already has occurred within the project area, and has 
conveyed to the lessees, assignees, and designated operators the right to explore for, develop, and 
produce oi] and gas resources contained in leascholdings, during the primary terms and any 
extensions granted. Leases within the project area have been issued with surface occupancy rights, 
meaning that drilling and production can be authorized within the leascholding. 


The Proposed Action would allow CBM development within the project area during the next 10 
to 20 years. The Proposed Action also would provide a framework for future site-specific 
envirommental analyses needed to suthorize specific CBM drilling and production activities. When 
Grilling permits for specific CBM development and production activities are issued at a later date 
by the BLM or the FS, these authorizations will represent irreversible actions. CBM development 
and production would be approved and would be likely to occur. 


Oil production has been mostly declining in Campbell and Converse Counties, as weil as the rest 
of the state. Gas production has remained relatively stable in the two counties. Actual 1994 oil 
production for Campbell and Converse Counties was 24,160,000 barrels; conventional gas 
production for the same period was 46,080,000 mcf; and coal bed methane production for the 
same period was 2,380,000 mcf (USDI BLM, 1995b). 


If all 3,000 new CBM wells proposed under the Proposed Action and all 890 wells in piace as of 
the end of 1998 were producing gas at the average production rate estimated over the life of each 
weil (125 mcf per day per well), at the same time, then cumulative annual CBM production from 
the PRB could approach 177 bcf (estimated) in 2004. This gas volume would be equivalent to 13 
percent of Wyoming's projected 2004 natural gas production of 1 34 trillion cubic feet (WDAI, 
199d). : 


Wyoming coal production increased from 94.0 million tons im 1980 to an estimated 314 5 million 
tons in 1998, Wyoming State Inspection of Mines and Gillewe News Record 1/10/99, (USDI 
BLM, 1996c and 1999c). Campbell and Converse counties produce 8&5 percent to 95 percent of 
Wyoming coal each year. The increasing state production is primarily due to increasing sales of 
low-sulfur PRB coal to electric utilities who must comply with requirements of the 
1990 Clean Air Act Amendments. These ciectric utilities account for most of Wyoming's coal 
sales. Increases in demand for electricity prodbebly will result in a continuing demand for federal 


+130 ae 


| 


+131 (9 


coal from Wyoming's PRB (USDI BLM, 1996c). Table 4-15 shows recent coal production from 
munes within and adjacem tw the study area. 


The BLM's stems check report on coal development im the PRB, (USDI BLM. 1996c). 
documented actual cumulative mineral development impacts in the PRB from 1980 w 1995 and 
compared them with the cumulative mineral development impacts predicted in previous regional 
EISs. In Wyoming, the status check compares actual development in Campbell and Converse 
Counties with the predictions in the Eastern Powder River Coal Final EIS (USDI BLM, 1979) and 
the Powder River Coal Final EIS (USDI BLM, 1981). A primary conclusion reached in the status 
check was that regional coal production levels arc within predicted coal production levels, except 
for the southern group of mines, where production has exceeded predictions. The Wyoming status 
check also considers predictions that were made in Cwnudative Potential Hydrologic Impacts of 
Surface Coal Mining in the Eastern Powder River Structural Basin (USGS, 1968). The stams 
Check and recent updates (USDI BLM, 1996d) are incorporated by reference imto this analysis. 


CBM development would have little effect on topography. However, following surface coal 
mining and reclamation, topography would be modified in an elongated corridor cast of and 
paralleling Wyoming Highway 59 from just north of Gillette, Wyoming, south for about 75 miles. 
The topography im the PRB is characterized by relatively flat or rolling topography. 


After reclamation, these characteristics would be emphasized in the reclaimed area. Pre-miming 
features that were more topographically unique (for example, steeper hills and gullies. rock 
outcrops) typically would be smoothed out. The reduction in topographic diversity may lower the 
Carrying capacity for big game in the reclaimed areas; however , big game ranges typically are very 
large and mining activities usually are not located in habitats defined as crucial. The overall 
flattening and lowering of the topography would be likely to result in increased infiltration of 
surface water and reduced peak flows from drainages within mined areas. These impact of these 
changes would be minimized by the orientation of draimage systems within the project area. 
Streams typically Gow from west to east across the area rather than from north to south zlong the 
emtire corridor. Therefore, only a very small part of cach stream’s drainage area would be 
disturbed. Table 4-15 displays cumulative acres disturbed and acres reclaimed by the mines 
located within and adjacent to the project area. 


Other mineral development levels in Wyoming's PRB currently are less than predicted in the 
regional EISs_ In the 1970s, significant uranium development was anticipated in southwestern 
Campbell County and northwestern Converse County, but extensive development never occurred 
because of the reduced price of uranium since the carly 1980s. However, there are three active 
in-situ uranium operations in Converse and Johnsor counties. but there are no active uransum 
mines or mills. 


Scoria is quarried by coal mines, the counties, and a few construction firms for use as road 
surfacing material. Bentonite is mined m parts of Wyoming's PRB, in Johnson County. 


Surface Water 


Surface water within the project area and watersheds downstream is derived from precipitation, 
groundwater pumping, discharge at downgradient outcrops, and from waters released from storage 
reservoirs. 


Existing junior water rights holders are expected to have a more reliable source of water. The 
permitting workload of the WSEO is expected to increase, as beneficial uses of water are filed 
with the WSEO. Additional filings for the impoundment and beneficial use of CBM generated 
waters also may occur. These junior rights may be used during the life of the project, as long as 
there is adequate water for allocation. 


The water produced from CBM wells may decrease the amount of dewatering that coal mining 
companies need to do. This dewatering associated with coal mining was estimated by the USGS 
in 1990 to be 22.27 million gallons per day (USGS, 1998a). If dewatering associated with mining 
decreases enough that water consumption needs for mine operations are no longer met by the 
dewatering, mining companies probably will increase their withdrawals of surface water from 
present levels (estimated to be 6.22 million gallons per day). 


A USGS study published in 1988 predicted that major streams in the PRB would exhibit increased 
runoff ranging from 0.4 percent in the Cheyenne River to 4.3 percent in Coal Creek due to 
cumulative disturbance as a result of existing and proposed surface coal mining (USGS, 1988). 
CBM development was not considered in that analysis, but depending on the level of development, 
runoff could increase substantially in some of the area's streams. To date, water produced by 
CBM wells typically has been used for stock or other purposes by the surface landowners in the 


area of development. 


The surface coal mines would have additional surface water to manage through their mines. 
Culverts carrying water from upstream reaches of overlying watersheds may have to be re-sized. 
Diversion channels for natural flows may have to be re-sized to handle additional base flows. 
Mining operations which partially treat water in their siltation reservoirs would have additional 
water to treat. In these situations, the water quality at the mines’ NPDES discharge points may 
be diminished by commingling CBM discharge waters with those from the surface mines. 


In 1990, surface water withdrawals of approximately 29.3 million gallons per day provided for 
the irrigation of 6,830 acres in the Little Powder River, Belle Fourche, and Powder River 
drainages during a below average water year (USGS, 1998a). Flood irrigation occurred on 72 
percent of the acreage. Not all withdrawals were consumed, and return flows were approximately 
68 percent of irrigation withdrawal rates. 


Less than two percent of irrigation waters in the project area were obtained by groundwater 
withdrawals (USGS, 1998a). Groundwater withdrawals for irrigation waters may decrease with 
greater availability of surface water produced from CBM wells. Groundwater withdrawals of 0.61 
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million gallons per day for stock watering also may decrease with greater availability of CBM 
generated surface waters. 


The Proposed Action is likely to have the cumulative effect and appearance of providing portions 
of the project area with limited irrigation over an extended period of time, as soil conditions and 
discharge water quality permit, with natural drainages used as “irrigation canals" and some 
shallow impoundments constructed to receive and provide limited storage of CBM generated 
flows. Some prairie used as open range is likely to change to irrigated pasture or cropland, and 
then change back to prairie after water production ends. As CBM generated flows are introduced, 
the transition between prairie and irrigated pasture is likely to be relatively smooth unless high 
However, as available surface water diminishes and vegetation with higher water requirements 
becomes stressed or overgrazed, invader species, including noxious weeds, may be introduced or 
may increase within the project area. 


Stock watering currently accounts for water use totaling 2.2 million gallons per day and is 
concentrated within the Little Powder River, Belle Fourche River and upper reach of the Powder 
River (Table 3-5). Increases in stock watering would occur with the judicious impoundment of 
CBM produced waters that are discharged in the headwaters of these drainages. Landowners may 
Choose to start running cattle or increase the size of their herds resulting in greater increases in 
stock watering within those drainages which currently have little or no livestock use. 


Water produced from conventional oil and gas drilling is not discharged directly to surface waters. 
These waters are treated to meet effluent limitations and must be discharged under permit from 
WDEQ. 


By the end of the project’s life, some drainage draws within the project area may be one to several 
feet deeper than they are today due to stream erosion. Careful selection of discharge points and 
appropriate armoring of splash pads will prevent or mitigate this impact. However, downvalley, 
a careful observer may feel that there may be a few more bar or beach deposits within perennial 
streams or rivers than there are today. Springs that had been flowing more regularly for over a 
decade, and perhaps have been developed, may develop reduced or irregular flows which 
approximate present conditions. 


Reservoirs downstream of the project area likely will receive more water and could receive more 
sediment as a consequence of CBM development. Additional water would better support 
adjudicated water uses downstream of Lake Sakakawea on the Missouri River, Keyhole State 
Reservoir on the Belle Fourche and Angostura Reservoir on the Cheyenne. CBM produced water 
would not be significant to Lake Sakakawea (27,920,000 acre-feet), for which the projected 
discharge at the boundary under the Proposed Action would be an estimated 9,750 acre-feet (ac- 
ft), but may influence the other two. During the 1996 water year, water storage in Keyhole 
Reservoir ranged from 106,000 to 153,800 ac-fi, and the historic average volume is 87,000 ac-ft 
(USDI BOR, 1998). The reservoir has the capability to store 193,800 ac-ft per year. The 
Proposed Action would add an estimated 31,045 ac-ft per year or 2,587 ac-ft per month maximum. 
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removed and replaced with backfill material. The recharge through the spoils is likely to be higher 


This would not significantly change the approximate 4,000 acre-foot print of the reservoir nor its 
depth, if managed in a manner which did not result in long-term storage of this water. Angostura 
Reservoir has a maximum volume of 130,700 ac-ft and averages 112,000 ac-ft. The Proposed 
Action would add a maximum of 6,182 ac-ft (estimated) per year, or 515 ac-ft per month. This 
reservoir is managed close to its capacity, and while monthly inflows would not significantly 
change its surface area and depth, produced waters probably would be passed through the 
reservoir. Current water management protocols mav be revised as discharges from CBM 
development rise. 


Over the life of the project, CBM produced water would amount to an estimated 1,226,916 ac-ft 


of water, assuming that the wells produce an average of 12 gpm of water throughout a fifteen-year 
life. 


Groundwater 


The common, and potentially cumulative impacts to groundwater resources by activities associated 
with CBM developmient and those impacts associated with coal mining include withdrawal of water 
from the coal seam resulting in a loss of head im the coal, and the surface discharge of this 
produced water. These cumulative impacts are addressed earlier in this chapter, as existing and 
reasonably foreseeable groundwater conditions were included in the impact assessment for 
proposed CBM development. Differentiation of impacts between CBM development activities and 
coal development activities is presented below. 


There are some similarities and also significant differences in the impacts associated with mining 
and CBM development. These include: 


Imapacts to the Coal Aquifer; Both mining and CBM development result in partial removal of 
water from the coal seam. Mining actually removes the coal while CBM development leaves the 
coal essentially undisturbed. 


Impacts to Aquifers Stratigraphically above the Coal; The Fort Union and Wasatch Fms are 
hydrologically separated by low permeability claystones. In mining, the shallower aquifers (the 
overburden) must be removed to access the coal; therefore, the impacts to these aquifers are 
significant. In CBM development, these aquifers are essentially undisturbed and impacts are 
limited. Leakage from the Wasatch sands into the coal may be enhanced by CBM development 
because water levels in the coal are lowered as a result of partial coal dewatering. Due to the 
limited hydraulic communication between the coal and the overlying Wasatch sands, a significant 
period of time (typically several years), will likely pass before significant drawdown effects in the 
sands are apparent. 


In mining, the overburden and coal aquifers are 


than the original undisturbed materials. In CBM development, the aquifer remains essentially 
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Changes in Groundwater Ouality: After mining, the aquifer (Wyodak coal) is replaced with mine 
spoils which have the potential to change the quality of the aquifer. In CBM development, water 
is simply being removed; there ate no foreign materials introduced to the system. 


Discharge of Produced Waters: Both mining and CBM development result in water collection and 
discharge to surface streams. Mine inflow water is first stored in sediment ponds to reduce 
sediment that is picked up in the pit and much of the water is used for dust suppression. The 
discharge water from sediment ponds is potentially higher in TDS and of lower quality due to 
sediment mixing and concentration by evaporation. CBM discharge is essentially sediment free, 
although discharge to creeks can increase sediment loading. Infiltration of discharged water can 
recharge the alluvial and shallow Wasatch sand aquifers, and potentially influence their water 


quality. 


Subcoal Fort Union Aquifers: Mining may impact subcoal aquifers by influencing recharge water 
quality. Groundwater withdrawals from lower aquifers for mine use also may impact subcoal 
aquifers. oa therefore, there 
will be no cumulative impact. 


The cumulative impact of surface coal mining and other activities (including CBM development) 
on groundwater emerged as an area of concern during the scoping process and in comments 
received on coal leasing proposals and the CBM projects. Decreasing the hydraulic head on the 
coal aquifer would not adversely impact coal production. The decrease in the water level may 
reduce the availability of pit water for mining operations. CBM development may change the 
timing of coal extraction but would not affect sustainable development of the resource. 


The Land Quality Division (LQD) of the WDEQ is required by the Surface Mining Control and 
Reclamation Act (SMCRA) and LOD rules and regulations (WDEQ, 1998d) to assess the potential 


for cumulative hydrologic impacts of current and anticipated mining on the ground and surface 
water systems cach time a mine permit application or a mine perinit revision is made. 


In 1987, the USGS, in cooperation with the LOD and the Office of Surface Mining, Reclamation 
and Enforcement (OSM), conducted a study of the hydrology of the eastern PRB. The purpose 
of the study was to provide the hydrologic information needed to perform these assessments. The 
resulting document, “Cumulative Potential Hydrologic Impacts of Surface Coal Mining in the 
Eastern Powder River Structural Basin, Northeastern Wyoming ,” (CHIA) describes the cumulative 
effects of all current and anticipated mining (as of 1987) on the hydrologic system (USGS, 1988). 
At the time, the 1988 CHIA was the most comprehensive basin-wide assessment of the potential 
hydrologic impacts of surface coal mining in the Wyoming PRB. However, the CHIA did not 


address the impacts of CBM development, as this was not anticipated at the time. 


As a result of a cooperative agreement signed in 1993, BLM, OSM, the University of Wyoming, 
and the WSEO provided assistance to LQD in updating the CHIA process. A pilot CHIA study 
was performed in the Little Thunder Drainage Basin (WWRC, 1997). An assessment of 
groundwater impacts for Lighthouse CBM development in the eastern PRB was performed under 


4135 
903 


Case 4. Emivommenant Consequences 


an extension of the 1993 agreement, but the results have not yet been published. Information from 
this work was used in the compilation of this EIS where appropriate. This EIS describes 
anticipated impacts using the latest available information. 


Existing Monitoring Programs 


Monitoring programs required by LQD and administered by the mining companies have been 
established in the eastern PRB. Each mine is required to monitor groundwater levels in the coal 
itself as well as in shallower aquifers in the area surrounding their operations. There are also 
requirements for drilling monitoring wells in the backfill areas of the mines in order to record the 
water level recovery in these areas. In addition to the mine monitoring required by LQD, the 
WDEQ, WSEO, WOGCC, and the BLM have required water monitoring to be done for different 


aspects of CBM projects. 


The Gillette Area Groundwater Monitoring Organization (GAGMO) is a voluntary group formed 
in 1980. The purpose of GAGMO is to assemble and report the hydrologic monitoring data being 


collected by the coal mining companies operating in the eastern PRB of Wyoming, from the 
Buckskin Mine north of Gillette to the Antelope Mine in northern Converse County. Members 


of GAGMO include most of the companies with operating or proposed mines in that area, the 
WDEQ, the WSEO, the BLM, the USGS, and the OSM, which joined in 1991. The Dave 
Johnston Mine near Glenrock is not a member of GAGMO. 


Each year GAGMO contracts with an independent firm to publish the results of the monitoring 
for that year. In 1996 GAGMO published two reports—an annual report for 1995 and a 15-year 
report. The 15-year report, prepared by Hydro-Engineering of Casper, summarized the data 
accumulated during the last 15 years of monitoring in the PRB. According to that report, 
approximately 600 monitoring wells were operated at 20 operating or proposed coal mines in 1995 
(Hydro-Engineering, 1996). 


A major groundwater issue is the extent of the loss in hydraulic head in the coal and shallower 
aquifers in the area surrounding the mines. Most of the monitoring wells included in the GAGMO 
15-year report are completed in the coal beds, in the overlying sediments, or in sand channels or 
interburden between the coal beds. Figures 4-1 and 4-2, taken from the GAGMO 15-year report, 
shows the changes in water levels in the coal seams after 15 years of monitoring (Hydro- 
Engineering, 1996). Figure 4-18 shows the area where actual decline in hydraulic head in the coal 
seam has been greater than 5 feet in 15 years, in comparison with the predicted worst-case five- 
foot decline derived from groundwater modeling done by the mines. LQD policy, which is 
required by state law, is to have the mining companies determine the maximum probable extent 
of the five-foot drawdown line through modeling. 


In general, drawdown in the coal does not extend east of the coal mines because the mines are 
located on or near the coal outcrop line. The actual 15-year, five-foot groundwater drawdown 
contours have not exceeded worst-case development drawdown predictions for the mines north and 
east of Gillette or for the mines east and southeast of Reno Junction (which includes the North 
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Rochelle Mine). Drawdowns are reaching the predicted worst-case drawdown levels in the central 
group of mines, located between Gillette and Wright (Figure 4-18). This is because there is an 
overlap of drawdown impacts frr_.. .oal mining and CBM development. The projected worst-case 
drawdown lines shown in Figure 4-18 are based on projected coal mining only. 


Similarly, the actmal five-foot drawdown levels are weli within the cumulative drawdown levels 
predicted by the CHIA for the mines north and south of Gillette (USGS, 1988). However, actual 
drawdown levels have reached the CHIA's predicted cumulative drawdown level in the group of 
mines between Gillette and Wright because of overlapping CEM and coal mining impacts. The 
1988 CHIA predicted the approximate area of five feet or more water level decline in the Wyodak 
coal aquifer that would result from “all anticipated coal mining.” “All anticipated coal mining”, 
as referred to in the 1988 CHIA, includes 16 surface coal mines operating at the time the report 
was prepared and six additional mines proposed at that time. All of the currently producing mines 
were considered in the CHIA analysis (USGS, 1988). CBM development was not anticipated at 
the time that analysis was prepared. The 1988 CHIA concluded that water supply wells completed 
in the coal may be affected as far away as cight miles from mine pits as a result of the anticipated 
coal mining, but the effects at that distance were assumed to be minimal. 


The additional groundwater impacts that would be expected as a result of the Wyodak CBM 
developmen would be additive in nature and would extend the area experiencing a loss in 
hydraulic head to the west of the coal mining area. The area between the CBM fields and the 
mines would be subjected to the cumulative impacts of these two distinct activities. The 
overlapping drawdown impacts of the two activities is additive. The 15-year GAGMO report 
points out that there already appears to be an area of overlapping impacts between the Marquiss 
and Lighthouse CBM projects and the Caballo, Belle Ayr, Caballo Rojo, and Cordero mines 
(Figure 4-18). The groundwater flow model developed for the Wyodak CBM Project EIS, and 
previously described, accounts for impacts due to both mining and CBM development. 


The differentiation of drawdown effects from coal mining and CBM operations also was simulated 
using the computer model. This was done by performing a simulation of mining effects alone, and 
then performing a separate simulation with the superimposed stresses of the CBM operations. The 
difference in projected drawdown in the coal may be attributed to the CBM operations. 


The result of this differentiation is presented in the form of drawdown difference maps and 
hydrographs from selected locations showing the results of the two simulations. The drawdown 
attributed to CBM operations is shown for the year 2015, the anticipated maximum drawdown 
year for CBM operations (Figures 4-19 and 4-20). 


The maximum areal extent of drawdown, defined as a drawdown of at least five feet, ranges to 
the west about 12 to 22 miles from the centers of CBM developmem. Comparison of drawdown 
extent due to CBM operations alone with that of combined CBM development and mining for the 
same year, (Figures 4-5 and 4-6), shows that CBM withdrawals are primarily responsible for 
drawdowns to the west of the major CBM developments. For the Upper Wyodak coal, the 
maximum predicted drawdown due to CBM operations only is about 375 feet in the northern 
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portion of the project area; it is about 550 feet in the central portion of the project area; and it is 
about 300 feet in the southern portion of the project area. 


Proposed Monitoring Program 


A proposed groundwater monitoring program has been outlined in Chapter 2 “Proposed Action 
and Alternatives". Specific locations for new monitoring wells are suggested. The modeling 
results confirm that most of the drawdown associated with CBM development will be concentrated 
in the area of dense CBM developmem. Drawdown in excess of 50 feet, which has the potential 
to impact water well yields and methane generation, extends up to 15 miles from areas of 
concemtrated development. Monitoring wells should be located on the periphery of these 
development areas. Initially monitoring wells should be located within the area where drawdown 
in excess of SO feet is projected. Actual monitoring data will confirm the projections and will 
allow refinement of the model as development proceeds. Additional monitoring wells may be 
required farther from the development areas if drawdown exceeds projections. 


Air Quality 

A cumulative impact analysis was performed to determine the impacts on air quality from the 
Wyodak CBM Project and other reasonably foreseeable actions. The results of the following 
analyses are described in this section: near-range analysis using the ISCST3 dispersion model; 
far-range analysis using the CALMET/CALPUFF model; and cumulative impact analyses for air 
quality and Air Quality Related Values (AQRVs). 


The cumulative impact analysis for air quality assumed that background data measured at Gillette 

are representstive of pollutant sources that are occurring presently. Sources not listed in the 

emissions inventory are assumed to be part of the monitored background. Reasonably foreseeable 

incremental increases for background sources are represented in the emissions inventory. 
Near-Range Cumulative Emission inventory 

The near-range cumulative impact emissions inventory inchaded the following: 

1) All Wyodak proposed compressor engines (Table 2-1); 

2) All stationary poim sources* that began operation after April 1997; 


3) eee Cee eens Cee eee 


4) Potential incremental increase in surface coal mining emissions based upon a comparison 
between NO, emissions estimated from 1997 coal production and the level of NO, emissions 
to be expected if the mines attain their reasonably foreseeable coal production in 2015; and 
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5) Potential incremental increase in train locomotive NO, emissions based upon the difference 
between train traffic levels to transport coal produced in 1997 and the projected train traffic 
to transport the reasonably foreseeable coal production in 2015. 


* All stationary sources in northeast Wyoming, southeast Montana, western South Dakota, 
and northwestern Nebraska. 


Table 4-16 shows the relative amount of annual NO, emissions that would occur from each group 
of sources considered in the near-range cumulative analysis. 


Table 4-16 
Cumulative NO, Emissions for Near-Range Air Quality Analysis 
Source Emissions after April 1997 Percent of Total 
(tons/year) 
Other Poim Sources 7,400 48 
Coal Mines Increase 6,449 30.2 
Coal Trains Increase 4,637 21.8 
Total 21,292 100.0 
Fer-Range Cumulative Emissions inventory 


The Wyodak proposed project emissions, along with the WDEQ-approved non-project emissions 
invemory used for the Class I and sensitive Class I] air quality, regional haze, and acid deposition 
(AQRV) analyses, included the following sources of NO,, SO,, and PM,,. Although NO, would 
be the significam pollutant from the proposed Wyodak compressor engines, the PM,, and SO, 
emissions also were included in the analysis because of the contribution these pollutants make to 


potential visual degradation and acidic deposition. The far-range cumulative impact emissions 
invemtory included the following: 

1. All Wyodak proposed compressor engines (NO,); 

2. Vehicle exhaust from proposed Wyodak project vehicles (NO,); 

3. Road dust generated by proposed Wyodak project vehicles (PM,,): 


4 Pugitive dust emissions from Wyodak project disturbed areas not yet revegetated and not 
covered by facilities (PM,,); 


5. All stationary sources that began operation after 1995 or later (NO,, PM,,, and SO,); 
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6. All stationary poim sources permitted arm! reasonably expected to be operating after 1995 
(NO,, PM,,, and SO,), 


7. Potential incremental increase in surface coal mining NO, emissions from blasting. 
vehicles, and train traffic at the mine areas, based upon a comparison between NO, 
emissions resulting from 1995 coal production and the level of NO, emissions that would 
be expected in 215 if the mines attain their reasonably foreseeable coal production (NO,); 


8 Potential incremental increase in surface coal mining PM,, emissions, based upon a 


comparison between PM,,, fugitive emissions resulting from 1995 coal production and the 
level of PM,, fugitive emissions that would be expected in 2015 if the mines attain their 


reasonably foreseeable coal production (PM,,): 


9. Potential incremental increase in mining vehicle exhaust emissions, based upon a ratio of 
NO, vehicular emissions to SO, vehicular emissions and a comparison between NO, 
emissions based on 1995 coal production and the level of NO, emissions that would be 
expected in 2015 if the mines attain their reasonably foreseeable coal production; and 


10. Potential incremental increase im train locomotive NO, emissions, based upon the 
difference between train traffic levels that transported coal produced in 1995 and the 


projected train traffic levels needed to transport reasonably foreseeable coal production in 
2015. 


Table 4-17 shows the relative amount of anmal NO,, SO,, and PM, emissions that would occur 
from each group of sources considered in the far-range cumulative analysis. 


Neer-Range Cumulative Air Quality impacts 


The maximum NO, concentration from all near-range cumulative sources would be 49 ug/m’, 
when added to the NO, background concentration in the region. As shown on Figure 4-21, the 
largest impacts in the analysis area are emissions from the coal mines, proposed coal-fired power 
plamts to the cast of the expanded project area, and along railroads. The majority of the impacts 
im the areas just cast of the Wyodak CBM Project boundary result from tailpipe emissions from 
large diesel-fueled trucks hauling coal. High concentrations of NO, also would occur along the 
railroad lines. However, the EPA has mandated a 46 percent (approximately) reduction in 
locomotive NO, emissions by the year 2007. Therefore, this analysis represents the maximum 
impacts from locomotive emissions that are predicted to occur without the EPA-mandated NO, 


ee SEO re The results are summarized in Table 
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Table 4-17 
Cumulative Pollutant Emissions for Far-Range Air Quality/[AQRV Analysis 
Emissions after 1995 
| (toms/year) } Percent of Total 
Cousee NO, | SO, | PM, | NO, | So, | PM, 
Proposed Compressors 2,806 | S88 | Go | Of 
Road Dust from Vehicle Traffic 11.2% 100 | 00 | 60 
Fugsuve Dust from Disturbed Areas =e oo | $s | 
Project Vebucle Exhaust 18 00 | 00 | 00 
Nen-Preyect Sources . 
Other Pous Sources 7,662 |5,032| 917 | 158 | WA | 53 
Coal Mines incremental Increase 6,940 43 0 0.0 
(blasting. vehicle exhaust. treks on site) 
Coal Mines incremental increase of Pugitrve Dust 46s | «00 00 | 42 
Coal Mines incremental increase from Mining $51 0.0 99 0.0 
Vehucies 
Coal Trains Incremental Increase 31,003 64.0 0.0 0.0 
Tota 48,429 | $583 | 17,281 | 100 | 100 | 100 


Modeled 
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Far-Range Air Quality impacts 


Based on emission source inventories for both the proposed Wyodak CBM Project and other 
regional non-project sources, maximum 3-hour, 24-hour, and annual SO, impacts, the 24-hour and 
anmual PM,, and angual NO, impacts were modeled and compared with the Prevention of 
Significam Deterioration Class | increments at the Class | areas and the National Ambiem Air 
Quality Standards at cach sensitive Class [] area. ft is important to note that this is not a complete 
PSD increment analysis and the references to PSD increments and NAAQS are only to determine 
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potential mmpacts and are not mended as an air quality regulatory determimation Ai quality 
standards are the most stringeat at Class | areas (National Parks and large designated wilkdernesses ) 
© afford the most protection for these pristine areas. The results of the air quality analysis for 
cach area are provided in Table 419. The table inchades the modeled concentrations due 
Cumulative impacts (proposed project plus other nom-project sources). For comparison, the 
impacts from the Wyodak CBM Project alone are also shown. Table 4-19 demonstrates that no 
air quality standards would be exceeded by the total cupmiative emissions. 


Regional Haze impacts 


Regional haze impacts were based on the proposed Wyodak CBM Project emissions (modeled 
concentrations of NO, and PM,,) and non-project related sources within the CALPUFF modeling 
domain (including projected NO, emission increases from coal trains, and NO,, SO.,, and PM,, 
from coal mines). Extinction coefficients were computed and their effect on visibility assessed. 


The impacts to regional haze at all the locations evaluated im this analysis would be significant 
when evaluating all the cumulative pollutant sources. However, the contribution of sources from 
the Wyodak CBM Project only would be minor when compared to the other cummulative sources. 
Regional haze at Class I and sensitive Class [J areas would be predicted t adversely affect 
visibility at all areas. Visibility at Class I areas would be reduced by more than five percent 
(greater than 0.5 deciview), ranging from 136 days per year at Wind Cave National Park tw 116 
days per year at Badlands National Park. Visibility at the sensitive Class I] areas would be 
reduced by more than five percent (greater than 0.5 deciview), ranging from 121 days per year 
at Devils Tower Nationll Momument tw 53 days per year at Cloud Peak Wilderness. For 
comparison, the Wyodak CBM Project would contribute two to four days t the regional haze 
impairment at Class | areas and one to five days at sensitive Class [] areas. Table 4-20 summarizes 
the results. 


AQRV impact (Acid Deposition) 


In addition to evabuating potential impacts to visibility in Class | and sensitive Class [] areas, an 
assessment of potential impacts to other AQRVs in these areas was performed. The AQRVs of 
concern for the Class I and sensitive Class [I areas include soil, water, flora, and feums. For 
impacts to AQRVs, other than visibility, acid deposition of nitrates and sulfaees is of primary 
interest due to its effects on lake acidification, as well as possibly affecting flora and fauna. 


The AQRY impact analysis for the Wyodak CBM Project evaluated potential impacts to AQRVs 
by computing the amount of nitrogen and sulfur thet would be deposited on land masses within the 
Class I and [I areas. Additionally. the potential effects of acid deposition on Florence Lake (a 
sensitive lake located witht® Cloud Peak Wilderness, Wyoming) were also evahuated at the request 
of the FS. Nitrogen would originate from wet and dry deposition of nitrates and nitric acid, as 
well as dry deposition of NO, Sulfur would originate from wet and dry deposition of sulfates and 
SO, 


+149 


ou 


Table 4-19 
Results of Alr Quality impact Analysis (jsg/m’) 
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Table 4-20 


Visibility Reductions At Ciass | and Class Ii Sensitive Areas 


Devils Tower National Monument 


Class Il 


Number of Days 
deciview change 
>1.0 
74 
78 
89 
$2 
64 
47 
26 
70 


121 


Note: Florence Lake is situated within the Cloud Peak Wilderness and is not listed separately here. 
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Table 4-21 
Predicted Levels of Acid Deposition from Cumulative Sources 
Total Sulfur 
Deposition 

0.009 

0.02 

0.04 

0.04 

0.06 

0.04 

0.008 

0.13 0.04 


To evaluate potential impacts to AQRVs, the wet and dry deposition of the nitrogen and sulfur- 
containing chemicals listed above were computed using the CALPUFF model. Annual fluxes 
(mass per unit area) calculated for the Class I and sensitive Class [I areas were compared to the 
limits of acceptable change (2.7 to 4.5 Ib/acre/year) for evaluating effects on soil, flora, and fauna. 
The acid deposition calculations used in this analysis followed the procedures outlined in the 


TWAQM Phase 2 Report (USEPA, 1998) and FS guidance (USDA FS, 1999). 


To evaluate the impacts to aquatic systems (Florence Lake) from acid deposition, the loss of 
Acidification Neutralization Capacity (ANC), in micro-equivalents per liter (weq/1), and change 
in pH were computed using FS methods (USFS, 1987). Since the baseline ANC at Florence Lake 
is 37.6 peq/l (USDA FS, 1999), the limit of acceptable change in the ANC is 10 percent. 


The results of the AQRV analysis for effects from acid deposition are summarized in Table 4-21. 
The maximum anoual deposition fluxes of nitrogen and sulfur due to cumulative, non-project, and 
proposed project emissions are shown for each Class I and I area. As the data shows, the highest 
nitrogen deposition would be 0.14 Ib/acre/year, a value that is only five percent of the lower limit 
of acceptable change. 


Table 4-22 shows the results of the ANC calculations for Florence Lake. The results show that 


the expected changes in ANC due to cumulative impacts, non-project impacts, and proposed 
project impacts are considerably lower than the limit of acceptable change of 10 percent. 
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Table 4-22 
Acidification Neutralization Capacity (ANC) Analysis for Florence Lake, WY 
Change in ANC from Baseline 
(%) 
Sources 0.26 
Non-project Sources 0.24 
Project Sources 0.02 
USFS LAC 10 
Note: Florence Lake baseline ANC = 37.6 peq/l. 
Soils 


The existing 890 CBM wells, access roads, and ancillary facilities within the project area as of the 
end of 1998 have disturbed up to an estimated 5,200 acres of soils. The long-term soil disturbance 
associated with these 890 wells is approximately 2,000 acres. The cumulative impact of this 


existing long-term disturbance associated with CBM development added to potential long-term 
disturbance of 6,514 acres under the Proposed Action amounts to approximately 8,500 acres of 


long-term soil disturbance anticipated due to CBM development. 


Disturbed soil conditions resulting from mineral development projects occurring within and 
adjacent to the project area contribute to the cumulative impacts to soils in the PRB. Cumulative 
existing surface disturbance (not yet permanently reseeded) consists of the following (USDI BLM, 
1997a and 1998d): 1) coal mining, approximately 34,000 acres (Table 4-15); 2) uranium mining 
activity, approximately 4,400 acres; 3) sand, gravel, and scoria mining operations, approximately 
1,200 acres (Barrett Resources, 1998); and 4) CBM wells, approximately 2,000 acres (890 wells 
x 2.2 acres per well, this analysis, Table 2-2). Disturbed soil conditions presently total nearly 
42,000 acres within and adjacent to the project area. 


This existing cumulative impact to soils would be increased under the Proposed Action by the 
additional disturbances related to CBM development and additional disturbances related to other 
mineral resource projects. In 20 years, when CBM development ends, there may be 50,000 acres 
within the study area that would have been affected by long-term disturbances related to coal 
mining, conventional oil and gas development, uranium mining activity, sand, gravel and scoria 
operations, and CBM development. Reclamation of this acreage may be just underway or may 
mot yet have begun. These disturbed areas could increase runoff and accelerate erosion until 
reclamation is completed, unless best management practices are used to control erosion and limit 
soil loss from disturbed areas during construction and initial reclamation activities. 


Vegetation Resources 


Most of the land that is being disturbed by ongoing CBM development or would be disturbed 
under the Proposed Action is grassland, sagebrush shrubland, or rough breaks used for grazing 
and wildlife habitat. Rangeland is, by far, the predominant land use in the PRB, comprising 92 
percent of the land in Campbell and Converse counties. 
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Portions of the project area have been and continue to be disturbed by past and ongoing CBM 
development, coal mining and other mining activities, and conventional oi] and gas development. 
In 20 years, when CBM development ends there may be 50,000 acres within the project area that 
have been affected by long-term disturbances to revegetation resources related to coal mining and 
other mining activities, cumulative oil and gas development, and CBM development. Reclamation 
of this acreage may be just underway or may not yet have begun. These 50,000 acres (estimated 
by this analysis) would have little or no vegetative productivity until reclamation occurred. 


Areas disturbed by coal mining would not be likely to be recovered sufficiently for reclamation 
bond release until about ten years after reclamation is begun. Short-term disturbances during 
CBM or conventional oil and gas development, associated with drilling or installation of facilities, 
followed by reclamation, likely would last three years or less. Long-term disturbances during 
CBM development, continuing during the life of the project and followed by reclamation, likely 
would last ten to twenty years in all. Long-term disturbances associated with conventional oil and 
gas development or other mineral development activities, followed by reclamation, may last 15 
to 25 years. 


During the life of the project, the abundance, species composition, and diversity of vegetative 
species found near discharge points or water bodies formed to hold discharged water would change 
noticeably. First, as discharge occurs and more surface water becomes available, species with 
higher water requirements would appear and gradually would increase in abundance. Streamside 
(riparian) vegetation would increase along drainages where discharge is occurring. Existing 
wetlands may increase in areal extent, and new wetlands may develop. Then, as discharge 
declines and less surface water is available to support plant growth, species adapted to growing 
in riparian areas, or in wetlands under wet, oxygen-starved conditions, would become stressed and 
eventually would disappear. Water-loving vegetation within wetlands created or enlarged by CBM 
generated flows would be replaced by plant species adapted to dryland growing conditions when 
these flows cease. The areal extent of wetlands would revert to pre-CBM development conditions. 


Undesirable species, including noxious weeds, may invade these former discharge areas as they 
dry out or may invade other areas disturbed by CBM development, unless timely site reclamation 
occurs. Sites influenced by the continued evaporation of somewhat saline discharge waters may 
be difficult to revegetate unless analyzed carefully to evaluate their chemical and physical 
characteristics, and to identify any soil amendments or site-specific reclamation techniques that 
should be incorporated within reclamation plans. Actions that may be necessary to achieve or 
enhance growth of desirable plant species include the following reclamation techniques: 
mechanical loosening or roughening of the soi] where compacted; fertilization or soil amendment, 
seeding to proper depths with desirable species; mulching to retain soil moisture; transplanting 
containerized plants to speed the establishment of slow-growing species; control of noxious weeds; 
or temporary fencing to exclude livestock until vegetation is successfully re-established. 


Vegetative manipulations within the project area associated with ranching operations have included 
the removal or reduction of grassland-shrubland plant communities, and replacement with 
cultivated crops or a general reduction of shrubs (mainly big sagebrush) in favor of grass species. 
Reclamation of surface disturbance related to coal mining, oil and gas development, and CBM 


| 
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grases and forbs would resi wo preseatly existing levels with timely and well plumed 


develop along previously dry drainages also would be lost when water discharge ends, but the loss 
of these areas would likely have a smaller impact on recreation and livestock operations. 


The curnulative effects analysis area for wildlife and fisheries resources includes approximately 
3,600 square miles or 2,309,000 acres. This area represents the expanded project area analyzed 
| under Alternative 1. The project area analyzed under the Proposed Action, approximately 2,400 
: square miles or 1,538,000 acres, is wholly contained within the cumulative effects analysis area 
for wildlife and fisheries resources. The Proposed Action potentially could affect an estimated 
if 6,751 acres in addition to the areas already disturbed by ongoing CBM development. Up to an 
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estimated 6,514 acres of this potential habitat loss is likely to be long-term, approximately 15 
years. | 


Effects of the Proposed Action would be cumulative on many species of wildlife. Successful 
reclamation would result in a habitat mosaic in the area that would differ from pre-development 
conditions. This mosaic would include undisturbed pre-development habitats, as well as a variety 
of reclaimed habitats. Depending upon the site, reclaimed habitats would provide variable 
(somewhat flattened) topography, combinations of native and introduced plants, younger age 
Classes of shrubs, and patches of vegetation that were not present prior to development. While 
some wildlife species might not regain their pre-development distribution and density, others not 
present before development (or present in limited numbers and distribution) may benefit from 
reclaimed habitats. 


Species dependent upor relatively scarce riparian and wetland habitats may benefit as a result of 
the Proposed Action, but only as long as water is produced. With the increase in water within 
various drainages, riparian and wetland habitats should improve and increase in size. Therefore, 
species populations dependent on streamside habitat types should increase during the life of the 
project, and for as long as water production continues. Populations would be expected to return 
to present levels after twenty years, when water production is expected to end. 


Cumulative impacts to most wildlife species would increase as additional habitat is disturbed, but 
would moderate as more land is reclaimed. Big game would be subject to the greatest cumulative 
effects. Until reclamation replaces disturbed acreage, the Proposed Action may remove portions 
of winter, winter/yeariong ,, severe winter, and yearlong range for antelope , mule deer , white-tailed 
deer, and elk. In addition, CBM development in both the Gillette South and Gillette North areas, 
coal mining, other mining activities, and conventional oil and gas development already have 
impacted some of this range. Additional disturbance from construction and maintenance of roads, 
pipelines, pods, compressor stations, and reservoirs, as well as increased human use of the area 
could cause additional stress to big game populations. In many cases, big game populations can 
habituate to hurnan activity, so the duration of this effect may be short-term. Upon cessation of 
development and/or reclamation, most disturbed areas would be available for big game. If big 
game ranges are affected by the Proposed Action, timing restrictions can be incorporated within 
APD or Sundry Notice conditions of approval to reduce or eliminate these impacts. 


Following reclamation of surface disturbance related to coal mining, other mining activities, oil 
and gas development, and CBM development, shrub density on reclaimed areas would be reduced. 
The cumulative reduction in the important shrub component thai is critical for winter range, may 
reduce the overwinter survival of big game and sage grouse. The spring and summer habitat for 


grazing species dependent upon grassland plant communities would benefit from increased grass 
cover. 


The ecosystem functions presently served by the existing vegetative community may not be served 
as well, or at all, by the reclaimed vegetative community, especially initially, when the density 
of woody species would be most reduced. Reclaimed wetland communities having fewer woody 
species would not continue to function as bird sanctuaries and would attract fewer raptors or 
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songbirds. Reclaimed grasslands with a reduced shrub component would not continue to function 
well as nesting sites for some bird species, and would not provide the nutritious forage for big 
game species that is needed for well functioning winter range. 


Raptor and grouse breeding areas have been diminishing statewide for at least the last 30 years 
due, in part, to surface-disturbing activities. Coal mining and gas exploration and development 
have been ideutified as potential contributors to this observed decline in breeding habitats. The 
reduction in sagebrush habitat has been inferred to be the cause of the observed downward trend 
in sage grouse populations. As a result, yearlong prohibitions on surface occupancy, restrictions 
on disturbance or use, and seasonal restrictions on activities have been applied tw operations 


occurring within or near crucial areas. These restrictions have helped to protect important raptor 
and grouse habitat, and would be continued under the Proposed Action. 


Potential cumulative effects on raptors include the loss of foraging habitat for some species. Other 
species may benefit from habitat alterations that result in higher densities of preferred prey. Some 


raptors may experience increased mortality from collisions with electric lines while flying during 
times of poor visibility or while pursuing prey, engaging in courtship flights, or defending 
territory. Other effects could include mortality from electrocution or indiscriminate shooting in 
areas with increased accessibility. Prohibiting or limiting surface occupancy during all or portions 
of the year can protect important raptor habitat. The addition of transmission poles during 
reclamation may replace raptor perching sites that are lost. 


Cumulative surface disturbance of habitat from mining, CBM production, and oil and gas 
development is not expected to directly affect sage grouse populations if prohibitions on surface 
occupancy and restriction on activities continue to be applied within and near crucial habitat areas. 
Few vital sage grouse wintering areas or leks have been disturbed or are likely to be disturbed. 


Indirect impacts may occur. Noise related to CBM drilling and production activities could 
indirectly affect sage grouse reproductive success. Sage grouse leks close to active development 
could be abandoned if noise associated with activities clevates existing ambient noise levels. 
Surface coal mining activity is known to contribute to a drop in male sage grouse attendance =t 
leks close to active mining. Over time, this can alter the distribution of breeding grouse 


(Remington and Braun, 1991). 


Because sage grouse populations throughout Wyoming have been declining over the past several 
years, indirect noise impacts could be significant to loca! populations, when evaluated with the 
cumulative impacts of all mineral and energy-relatec development occurring in the area. The 
BLM previously has identified a two-mile buffer around each of the leks to address the impacts 
on sage grouse populations. Within these buffer zones surface disturbance has been restricted 
between March | through June 15 and permanent surface facilities have been prohibited within 
4 mile of a known lek. Special habitats can be analyzed site-specifically, as needed, during 
review of APDs or Sundry Notices, and impacts minimized through the application of special 
conditions of approval for drilling or production operations. 
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reservow development, spring development. 
treatments) also have impacted wildlife habitats in the area. The 


of these developments have proven beneficial to some species and detrimental to 

has aided in segregation and distribution of livestock grazing, but sheep-tight 
antelope movememt. Water developments are used by 
managemem, many of these areas can become over 
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of CBM development are expected to include the creation of significant 
waterfowi habitat during the life of the project and for as long as water production continues. The 
habitat created during CBM development and water discharge would be lost when discharge ends. 
No contributing impacts to waterfowl from already-approved mining have been identified. Most 
of these birds are transient and most of the existing ponds are ephemeral. 


Habitat disturbance and reclamation, the creation of barriers to movement, increased human 
presence, and mortality due to increased poaching and vehicle collisions involving pronghorn, 
would produce cumulative impacts to pronghorn populations occurring within the area. These 
impacts result from the combined effects of coal mining and other mining activities, conventional 
oil and gas development, and CBM development. Approved concentrated coal mining and related 
disturbances already are affecting pronghorn. Habitat has been disturbed and barriers to seasonal 
and daily movements have been created. CBM development would increase the acres of habitat 
disturbed, but is not likely to create additional barriers to movement. Human populations 


associated with CBM development may become involved in poaching, vehicle/pronghorn 
collisions, and disturbance of animals. 


A biological assessment prepared for the eastern PRB conchaded that coal mining operations might 


affect bald eagles. Following requirements of the Endangered Species Act, a biological opinion 
from the USFWS was expanded to include a commentary on biack-footed ferrets and peregrine 
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falcons (USFWS, 1982). The opinion stated that cumulative impacts would not be adverse for 
bald eagles or peregrines but might be adverse for ferrets. As a result, BLM requires ferret 
surveys within one year of surface disturbance, either as a commitment in the mine plan or as an 
ofl and gas permit stipulation. Ferret surveys also are required by the BLM if wells are to be 
located in or directly adjacent to prairie dog towns. USFWS requirements also mandate surveys 
for Ute-ladies* tresses and mountain plovers in potential habitat before surface-disturbing activities 
commence. Any potential impacts to special status species, including threatened and endangered 
species and FS sensitive species, are expected to be mitigated if these environmental protectic2 
measures are followed. No significam cumulative impacts to special status species, including 
threatened and endangered species and FS sensitive specie" ©? anticipated. 


Cultura! Resources 


In most cases, treatment of significant sites is confined to those that would be directly impacted. 
while those that may be indirectly impacted receive little or no consideration unless a direct energy 
development effect can be established. Increased population levels associated with energy 
development coupled with increased access to remote areas are known to result in increased 
inadvertemt damage to cultural resources and an increase in vandalism. 


A majority of the known cultural resource sites in the PRB have been recorded as a result of 
studies at existing and proposed energy development sites where the oil and gas estate is federally 
owned. An average density estimate of 8.5 sites per square mile (640 acres) can be made based 
on existing inventories, and typically about 10 percent of these sites are eligible for the NRHP. 
Unlike strip mining activities, many of the sites identified during surveys for oil and gas and CBM 
activities can be avoided. Clearly, a number of significant sites, or sites eligible for nomination 
to the National Register, have been or will be impacted by energy development, including the 
proposed CBM project in the PRB. Ground disturbance, the major impact, can affect the imegrity 
of a site or destroy it. Changes in setting or context also may greatly impact historical properties. 
Mitigation measures such as stabilizing, restoring, or moving buildings may cause adverse impacts 
to context, in-place values, and overall integrity. Additionally, loss of sites through mitigation 
can constitute an adverse impact by eliminating the site from the regional database and affecting 
its future research potential. 


Beneficial results also can be expected from energy development. Valuable data that would 
otherwise be lost are collected during cultural resource surveys. Mitigation also results in the 
collection and preservation of data that would otherwise be Jost. 


No cumulative impacts to Native American traditional values or religious sites are expected to 
occur. 


Land Use and Transportation 


The character of lands reclaimed following coal mining, conventional oil and gas development, 
and CBM development may be altered permanently. Effects on coal-mined lands would include 
flattened topography , increased surface drainage. increased infiltration rates, reduced diversity of 
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Vegetative cover, and reduced sagebrush density. The reclaimed area for one mine may affect 
several thousand acres concentrated in a few sites within several square miles. The character of 
lands reciaimed following conventional oil and gas development also may be permanently altered 
as described above, to a lesser degree than coal-mined lands, with little topographic flatiening. 
The reclaimed areas for one producing field may affect a mumber of small sites concentrated within 
five t twenty square miles. The character of lands reclaimed following CBM development also 
may be altered slightly as described above. The changes typically would be less noticeable than 
those related tw conventional oi] snd gas development, but would affect a large number of very 
small sises dispersed over a very large area. The affected area for CBM development under the 
Proposed Action would affect nearly seventeen thousand acres spread over more than two 
thousand square mules. 


Most sites disturbed during coal mining or conventional oi] and gas development undergo 
significant surface disturbarce using cut and fill construction techniques, and require recontouring 
and revegetation at the coa lusion of operations. About ten percent of the sites disturbed during 
CBM development would undergo significamt surface disturbance using cut and fill construction 
techniques" 


The decreased plant diversity (Chapter 4, Vegetation Resources) would not have a serious effect 
on productivity of the reclaimed areas. Post-CBM development land uses (rangeland, cropland, 
wildlife habitat, and mining/oil and gas development) would be achieved even with the changes 
in land character, vegetative species composition and diversity that are anticipated under the 
Proposed Action. 


No cumulative effects on land use within the project area are anticipated. Land use within the 
proposed disturbance areas would shift to CBM extraction for the life of the project, but is not 
likely to exchude existing uses anywhere except at production pods and compression facilities. 
These locations would be the only areas where other uses would be fenced out. Areas surrounding 
active operations will continue to serve cxisting land uses during project operations. Reclamation 
and final closure of the proposed operations would re-establish the land uses of grazing and 
wildlife habitat in the disturbance areas under the Proposed Action. 


New or enhanced transportation facilities (roads, railroads, and pipelines) are expected to occur 
as a result of the energy development in the assessment area. The extent of these changes cannot 
be described site-specifically at this time, these changes are dependent upon the extent of increased 
production of oil, gas, water and coal. 


The cumulative effect of the development of roads and weil facilities would be improved vehicular 
access to the area. However, a majority of this access would be not be available to the public 
since much of the surface is privately owned, and there are no recreation facilities. 


The cummulative acreage likely to be affected long-term by production facilities under the Proposed 
Action (approximately 6,514 acres) is not likely to have a cumulative effect on hunting and fishing 
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Opportummes. Recreational bunting and fishing opportunites. which are controlled by landowners 
on private lands, may imcrease locally withm portions of the area. as populations of game animals 
and game fish rise locally during the life of the project. im response to creased sveilability of 
surface water and forage. This small cumulative enhancement cf recreational mm the 
mnmexiiate vicinity of amy reservoirs created would be temporary. aad would last only as long as 
water production comtimues. Although the proposed project is not expected to affect the level of 
visitation or growth im the counties, recreation visitors may become accustomed to recreational 
experiences in the vicinity of ponds or flowing water over the life of the prrject. Visors will 
have to accept anticipated reductions in surface water when water discharge ends. 


Camulative umpacts from the increased buman presence sssocisted with the curmulative energy 
developmen in the PRB, are likely w couse increased levels of legal and ificga! busting. 
Conversely, the mines im the area have become refuges for big game animals during bunting 


seasons since most are closed to humting. Energy development-related sccomdary impacts to 
wildlife have and would continue to result from human population growth Energy developmen 


has been the primary cause of human influx into the castern PRB. The demand for oudoor 
recreational activities, including hunting and fishing. have increased proportionately. However. 
at the same time these demands are increasing. wildlife habitat and populaons are being affected 
by increased surface disturbance. 


Demand for bunting licenses may increase to the point that a lower success in drawing particular 
licenses would occur, hunting and fishing may become less enjoyable due to more limited success 
and overcrowding; poaching may increase. the increase in people and traffic has and may continue 
to resul: in shooting of nongame species and road kills; and increased off-road activities have and 
would continue to result in disturbance of wildlife during sensitive wintering or reproductive 


periods. Travel management during hunting season. inchading seasonal road closures to the 
public, could disperse hunters throughout the area, reduce bunting pressure in popular areas, and 
facilitate a more enjoyable experience for hunters. 


Visual Resources 


The curmulative effects of CBM development on the landscape are not expected to change the 
visual character of the existing rural landscape within the area, which currently inclodes 
considerable modification from other oi] and gas activities, and from coal mining. 


A principal visual impact in this area is the visibility of coal mine pits and facility areas. 
However, anyone likely to see these facilities would either be passing through the area or visiting 
on related business After mining. the reclaimed slopes might appear somewhat smoother than 


pre-mining slopes, and there would be fewer gullies than at preset. Even so. the landscape of 
the reclaimed mines wouki look very much like undisturbed landscape in the area. Except from 


the air, energy development activities, including CBM development, are not visible from more 
than a few miles away. 
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The cumulative effects of mouse levels resulting from CBM developmert are not expected to be 
poticeable t residents or visitors within the area except Guring construction activities or around 
compressor facilities. Noise levels would be temporarily clevated above Ge geacral rural 
background nowse of 35 to 40 dBA during construction of facilities. However, the noise from each 
site would be relatively short-term at the imdividual sites and would be sufficiently widespread so 
that the elevated nowe levels from cach site would not overiap in time or space with another site. 


The highest operational noise levels would occur around compressor stations. Noise has been 
measured at typical pipeline compressor units (USDI BLM, 1981). A noise level of 87 BA a 
SO feet from a compressor station can be Nowse levels around a compressor would 
Gecrease to 6] GBA at 1,000 feet from a compressor and 55 GBA at 2,000 feet away. The noise 
would decrease further by about 10 to 20 dBA if the compressor would be in an enclosure. 


Sociceconomics 


When available supphes of CBM within the project area are depleted through production, this 
natural gas no longer will be available for local use, to sell as a marketable product to regional 
markets, or to generate jobs and wealth for local communities, Counties, or the State of Wyoming. 
Although the Proposed Action will not deplete the project area's CBM resources, at whatever time 
im the future the mineral and energy resources within the project area are depleted. substantial 
socioeconomic impacts to communities within and near the project area are likely to occur. 


Cummlative socioeconomic impacts are a major concern because consklerable energy-related 
development has occurred in and around Campbell County during the past 30 years. Wyoming's 
ecomomy has been structured around the basic industries of extractive minerals, agriculture, 
tourism, timber, and manufacturing Many Wyoming communite: depend on the mineral imdustry 
for much of their economic well being The assessed valuation on total minerals produced in 1996, 
just over $4 billion (WDAF, 1999), accounted for more than 50 percent of the state's tou! 
assessed valuation (WDR, 1999>). The mineral industry is a significam revenue base for both 
local and state government in Wyoming (WDR, 1997). 


Coal production in the PRB is projected to total 363.1 million tons in the year 2004 (WDAI, 
199%). By 2005, annual coal production is projected to generate about $2 6 billion of toul 
economic activity, imchuding $351 million of personal income, and will support the equivalent of 
nearty 15.885 full-time positions (USDI BLM, 1996c). CBM production is expected to contribute 
sales valued at nearty $1 6 billion (constam 1998 dollars) over the life of the project to the local, 
state, regional. and national economies (refer to sociceconomics section of this chapter) 


While the cumulative economic value of CBM development under the Proposed Action is very 
large, the cumulative workforce required for this project is expected to be much smaller than the 
workforce associated with coal production im the affected counties CBM-related employment 
would total approximately five percent of the employment level represented by coal production. 
The sumber of workers required under the Proposed Action is expected to be too small to affect 


4-162 


FY he 


—_ See Sevemees Core 


the employment, population. and personal mcome trends in Campbell, Converse, Johnson, and 
Sheridan Counties, or in the canmmumities of Gillene or Wright. The local counties are accustomed 
to absorbing fluctuations in mineral development activities, which cause cycles of increasing and 
decreasing demands for workers, housing, and commumity services. 


The demands for qualified local workers and housing may be met by the counties. An influx of 


new residents (qualified workers or people seeking opportunities) into the local counties to meet 
the combined workforce requirements for energy development. coal mining. and power plant 
cuastruction (proposed Two Elk power plant), could exhaust the svailable supply of temporary or 
permanem housing in the counties, resulting in some construction of new housing units. 


The estimated economic impect to the local counties over the life of the project from personal 
income and sales/use taxes would total over $420 million (constam 1998 dollars) under the 
Proposed Action (refer to page 4-92) In addition, the State of Wyoming would receive an 
estimated $49 million in federal royalties and $12 million im state royalties (constant 1998 dollars) 
over the life of the projyect. Some of these monies also would be uscd to benefit the local counties. 


The remaining federal royalues, an estmated $49 millon (constam 1998 dollars) over the life of 
the project, would be distributed to the federal government. 


Implementing the Proposed Action would have no cumulative effects on the social, cultural, and 
economic well-being, and health of minorities and low income groups. With regard w 
environmental justice issues affecting Native American tribes or groups, the Wyodak coalbed 
methane project area contains no tribal lands or Indian communities, and no treaty rights or Indian 
trust resources are known to exist for this area. 


Alternative 1 


Alternative | includes all of the cumulative effects as described for the Proposed Action, but 
differs from the Proposed Action in the sumber of wells that would be drilled, the cumulative 
acreage that might be disturbed during the life of the project, the cumulative CBM produced water 
that would be discharged. the cumulative effects on groundwater resources. the cumulative effects 
on ai quality, and the anticipated cumulative socioeconomic impacts. 


Except for the changes noted below. the cumulative impacts of Ahernative | are not expected to 
vary from those described for the Proposed Action. 


The curmulative acreage within the expanded project area that may be affected by drilling and 


production operations for approximately 5,000 productive CBM wells under Alternative | is 
described in the Introduction to the Cummiative impacts section. 


If all 5,000 new CBM wells proposed under Alternative | and all 890 wells in place as of the end 


of 1998 were producing gas in 2004 af the average production rate over the life of each well (125 
mcf per day per well) at the same time, then cumulative annual CBM production from the PRB 
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could approach 268 bcf (estimated). This gas volume would be equivalent to 20 percent of 
Wyoming's projected 2004 natural gas production of 1.34 trillion cubic feet (WDAI, 1999b). 


The cumuistive impacts for surface waiter would basically be the same as those described for the 
Proposed Action. However, quantitatively, over the life of the project, water produced from the 
CBM wells wiii be greater than under the Proposed Action. It is anticipated that 1,703,388 acre 
feet of produced water will be discharged into the surface water drainages of the area over an 
estimated {9-year period. Alternative 1 would add a maximum of 29,800 acre-feet per year to 
Keyhole Reservoir, 11,336 acre feet per year to Angostura Reservvir, and 12,260 acre-feet per 
year to Sakakawea Reservoir. 


The cumulative impacts for groundwater resources will be similar to those described under the 
Proposed Action. However, additional CBM development, coupled with coal mining dewatering 
would expand the area of drawdown to 15 to 30 miles from the centers of intense CBM 
development. Coal bed dewatering from coal mining would be a smaller component of the 
predicted dewatering than noted for the Proposed Action. 


The cumulative impact of the existing long-term soil, vegetation, and wildlife habitat disturbances 
associated with CBM development, added to potential long-term disturbance of 10,788 acres 
(estimated) under Alternative 1 amounts to approximately 12,800 acres of long-term soil, 
vegetation, and wildlife habitat disturbances anticipated due to CBM development. In 20 years, 
when CBM development under Alternative 1 ends, there may be 54,000 acres within the study 
area that have been affected by long-term soil, vegetation, and wildlife habitat disturbances 
associated with mineral and energy resource projects. 


CBM production is expected to contribute sales valued at $2.6 billion (constant 1998 dollars) over 
the life of the project to the local, state, regional, and national economies. 


The estimated economic impact to the local counties over the life of the project from personal 
income and sales/use taxes would total nearly $600 million (constamt 1998 doilars) under 
Alternative 1. In addition, the State of Wyoming would receive an estimated $82 million in 
federal royalties and $20 million in state royalties (constant 1998 dollars) over the life of the 
project. Some of these monies also would be used to benefit the local counties. 


The remaining federal royalties, an estimated $82 million (constamt 1998 dollars) over the life of 
the project, would be distributed to the federal government. 


No Action 


The No Action Alternative includes all of the cumulative effects as described for the Proposed 
Action, but differs from the Proposed Action in the numiber of wells that would be drilled, the 
cumulative acreage that might be disturbed during the life of the project, the cumulative CBM 
generated flows that would b= discharged, the cumulative impacts un groundwater resources, the 
cumulative impacts on air quality, and the anticipated cumulative socioeconomic impacts. 
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Except for the changes noted below, the cumulstive impacts of the No Action Alternative are not 
expected to vary from those described for the Proposed Action. 


The cumulative acreage within the project area that may be affected by drilling and production 
operations for approximately 2,000 productive CBM wells under the No Action Alternative is 
described in the introduction to the cumulative impacts section. 


If all 2,000 new CBM wells proposed under the No Action Alternative and all 890 wells in place 
as of the end of 1998 were producing gas in 2004 at the average production rate over the life of 
each well (125 mcf per day per well) 2t the same time, then cumulative annual CBM production 
from the PRB could approach 131 bcf (estimated). This gas volume would be equivalent to 10 
percent of Wyoming's projected 2004 natural gas production of 1.34 trillion cubic feet (WDAI, 
1999b). 


The cumulative impacts for surface water would be slightly less than those described under the 
Proposed Action. However, quantitatively, discharge of water from CBM wells developed prior 
to the approval of this EIS, and from CBM development on private or state lands will amount to 
835,788 acre feet over a 20-year period. Discharge would add 2 maximum of 23,989 acre-feet 
per year to Keyhole Reservoir, 5,182 acre-feet per year to Angostura Reservoir and 571 acre-feet 
per year to Lake Sakakawea. 


The general cumulative effects discussion on groundwater resources from the Proposed Action is 
similar for the No Action Alternative. However, the maximum drawdown would be fifty feet less 
than the Proposed Action, at more than 200 feet for the northern project area, and more than 250 
feet in the southern area. The relative importance cf coal mine dewatering to total dewatering 
would be greater under this alternative than under the two action alternatives. 


The cumulative impact of the existing long-term soil, vegetation, and wildlife habitat disturbances 
associated with CBM development, added to potential long-term disturbance of 4,377 acres 
(estimated) under the No Action Alternative, amounts to approximately 6,400 acres of long-term 
soil, vegetation, and wildlife habitat disturbances anticipated due to CBM development. In 20 
years, when CBM development under the No Action Alternative ends, there may be 48,000 acres 
within the study area that have been affected by long-term soil, vegetation, and wildlife habitat 
disturbances associated with mineral and energy resource projects. 


CBM production is expected to contribute sales valued at just over $1 billion (constam 1998 
dollars) over the life of the project to the local, state, regional, and national economies. 


The estimated economic impact to the local counties over the life of the project from personal 
income and sales/use taxes would total jusi over $300 million (constant 1998 dollars) under the 
No Action Alternative. In addition, the State of Wyoming would receive an estimated $13 million 
in state royalties (constam 1998 dollars) and no federal royalties over the life of the project. Some 
of these monies also would be used to benefit the local counties. 
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CONSULTATION AND COORDINATION 


The scoping process and public participation are addressed in the “Public Participation” section 
of Chapter 1 of this EIS. 


CONSULTATION AND COORDINATION 


The following agencies, groups, and companies have provided input to this EIS. 
Federal Agencies 


U.S. Forest Service 

U.S. Geological Survey 

U.S. Fish and Wildlife Service 
National Park Service 

U.S. Environmental Protection Agency 
Department of the Army, Corps of Engineers 
Bureau of Reclamation 

Office of Surface Mining 

Natural Resources Conservation Service 


Tribes/Native American Representatives 


Arapaho Tribal Council, Chairman 


Mr. Francis Brown, Northern Arapaho Spiritual Leader 


Shoshone Tribal Council, Chairman 
Shoshone Business Council, Mr. John Washakie 
Mr. Haman Wise, Eastern Shoshone Spiritual Leader 


Mr. John Schumacher, Shosh...e Tribal Attorney 

Crow Tribal Council, Mr. John Hill, Sr. 

Crow Tribal Administration, Chmn. Clara Nomee 
Cheyenne River Sioux Tribal Council, Chairman 
Crow Creek Sioux Tribal Council, Chairman 
Flandreau Santee Sioux Executive Committee, President 
Santee Sioux Tribal Council, Chairman 

Mr. Clifford Long Sioux 

Mr. Steven Brady 
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Northern Tribai Council, William Walks 
Nar Cheyenne Mr. 
Angelo & Trope, gg yg eels — 


State of Wyoming 
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LIST OF PREPARERS 


Project Coordinator-Team Leader 

Richard Zander, Assistant Field Manager, BLM Buffalo Field Office 

Technical Advisor 

Roger Wickstrom, Environmental Coordinator, BLM Wyoming State Office, Cheyenne 
Glen Nebeker, Resource Advisor, BLM Casper Field Office 


Contributors to the Document, BLM Buffalo Field Office 


B.J. Earle, Archeologist Cultural Resources 
Larry Gerard, Wildlife Management Biologist Wildlife, T&E Species 
Willy Frank, Natural Resource Specialist ecumeheaibee  - ~4 
Brian Pruiett, Natural Resource Specialist Vegetation, Land Use, Transportation, 

Soils, Oil & Gas 
Gerald Queen, Geologist Geology and Minerals 


Contributors to the Document, BLM Casper Field Office 


Mike Brogan, Hydrologist 
Nancy Doelger, Environmental Protection 


Patricia Hiller, Writer-Editor 
Joe Meyer, Soil Scientist 
Robin Nelson, Cartographic Technician 


Contributors to the Document, BLM Wyoming State Office 


Larry Neasloney, GIS Specialist Mapping and Reports 
Susan Caplan, Air Quality Specialist Air Quality 
Richard Schuler, Soils, Water, Air Quality Soils, Hydrology Specialist 
Tim Nowak, Archacologist Cultural Resources 


Ed Heffern, Geologist Geology and Minerals 
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Contributors to the Document, FS Douglas Ranger District 


Joe Reddick, Minerals Manager 
Tim Byer, Wildlife Specialist 
Tamara Biett, Air Quality Specialist 


Contributor to the Document, National Park Service 

John Notar, Meteorologist Air Quality 
John Vimont, Meteorologist Air Quality 
Contributor to the Document, Environmental Protection Agency 

Robert Edgar Air Quality 


Contributor to the Document, Wyoming Department of Environmental Quality 
Darla Potter, Visibility, Smoke Management, and EIS Coordinator Air Quality 
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Acre-feet (1 acre-foot = 329,829 gallons) 

Acre-feet per year 

Application for permit to drill 

Air Quality Division, Wyoming Department of Environmental Quality 
American Society of Surface Mining and Reclamation 
Animal unit month 

Best Available Control Technology 

Barre! (42 gallons) 

Barrels pei day 

Billion cubic feet 

Bureau of Economic Analysis 

Buffalo Field Office, Bureau of Land Management 

Bureau of Land Management, U.S. Department of the Interior 
Coal bed methane 

Council on Environmental Quality 


Code of Federal Regulations. Numbers refer to title and part, that is, 40 CFR 1500 
refers to tithe 40, part 1500. 


Cubic feet per second (equivalent to 448.83 gallons per minute) 
Carbon Monoxide 


U.S. Army Corps of Engineers 
Circle of influence of a CBM production well 
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Campbell Counry Economx Development Corporanon 
A-weighted scale, decibels 

U.S. Department of Energy 

Environmental assessment 

Electrical conductivity, measured in wmhos/cm 
Environmental impact statement 


U.S. Environmental Protection Agency 
Exchangeable sodium percentage 
Formation (geologic ) 

U.S. Forest Service, U.S. Department of Agriculture 
Grams per horsepower -hour 
Gallons per minute (equivalent to 0.002 cfs, approximately) 
Gillene Area Groundwater Monstering Organization (ccal operators) 


Lease by applicanon 

Land Quality Division, Wyoming Department of Environmema! Quality 
Land and Resource Management Plan 

Thousand cubic feet 


pUPERP CRP pt rupee eg y 


One thousand cubic feet per day 
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Milligrams per liter (1 mag = | ppm [part per million); | liner = 0.264 gallons) 
Milhon gallons per day 


Micrograms per liter (1 ~g = one thousandth of a milligram or 0.001 mg or ippd 
[part per bullson]) 


Micrograms per cub meter (1 cubk meter = | 308 cubic yards) 
Miulhon cubs feet 

Sobuble salts (salinity) m a soil expressed m millimhos per centumeter 
One milbon cubs feet per day 

Montana 

Nadonal Ambeent Au Quality standards 

Nanonal Academy of Scrences 

National Environmental Policy Act of 1969 

Nitrogen Ouides 

Nitrogen Dioxide 

Naponal Oceansx and Atmospherx Admumstrabon 

Notice of Intent (to prepare an EIS) 

National Pollunon Discharge Eluninaon System 
National Park Service, U.S. Department of Interior 

Nauonal Register cf Histo. Praces 

Natural Resources Comervauon scivKe 

Office of Surface Mining. Rec!aaaton and Enforcement 


Permit applicat « pect »ncs 
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Picocurie per liter, used io measure Radium 226 
Acidity, measured in standarc unit: 

Particulate matter jess than 10 micrometers (respirabie) 

Powder River Area Groundwater Monitoring Organization 

Powder River Basin 

Pounds per square inch 

Plastic (polyviny! chioride-type, used in plastic pipes and well casings) 
Rang:: umber West, an east-west rectangular land survey area coordinate 


Resource Management Pian 

Record of Decision 

Section gumber, a rectangular land survey area 

Sodium Absorption Ratio 

Soil Conservation Service, U.S. Department of Agriculture 
State Historic Preservation Officer 


Surface Mining Control and Reclamation Act of 1977 
Sulfur dioxide 

Square miles 

State Soil Geographic Database 


Township gumber North, a north-south rectangular land survey area coordinate 


Thunder Basin National Grass'and 
Total dissolved solids 


Total petroleum hydrocarbons 
Total suspended particulates 
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Toul suspended sediments 


Micromhos per centimeter {thousandths of unit of specific conductance) (a measure 
of electrical conductivity) 


U.S. Department of Agriculture 

U.S. Department of Commerce 

U.S. Department of the Interior 

U.S. Fish and Wildlife Service, U.S. Department of the Interior 
Geological Survey, United States Department of the Interior 

Volatile Organic Compounds 

VHF (very high frequency) Ommidirectional Range (radio aid used for navigation) 
Visual Quality Objective 

Visual resource managemen 

Wyoming Department of Environmental Quality 

Wyoming Department of Revenue 

Wyoming Geological Association 

Wyoming Game and Fish Department 

Wyoming Geological Survey 

Wyoming Oil and Gas Conservation Commission 

Water Quality Division, Wyoming Department of Environmental Quality 
Wilderness Study Area 

Wyoming State Engineer's Office 

Wyoming Water Resources Center 

Wyoming 
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Instruction Memorandum No. 99- 19 
Expires: 09/30/00 


Te: Field Managers 
From: Deputy State Director. Resources folicy & Management 
Subject: Protection of Wetlands in Coal Screening. Planning, end Leasing 


The standard operating procedure in most Field Offices involving the 
pretection of wetlands is that «hen « project or use euthorization proposal on 
the public lands is submitted, the National Wetlands Inventory (NWI) maps are 
consulted. If the mape show thet any wetland might be impected. the eres is 


the analytical r-y 5 yp to determine the appropriate mitigation te be 

J applied. Digitized maps are available for the BLM edministered public 
lands in the western 3/4 of the State; paper maps. with some scattered 
@igitiscing. are available for most of the eastern 1/4 of the State. 


wyoming’s current Surface Disturbance Mitigation Guidelines are found in 
approved RMPs and include the tollowing previsions in one form or another: 


| “Surfece disturbance will be prohibited in any of the following areas or 
conm@itions. ... 


c. Within 600 feet of eurfece weter and/or riparian areas.* (Note that 
: the term “surface water’ covers all types of wetlands which 
Gefinition exhibit some surface water. at least temporarily. sn some 
years). 


nr The guidelines further state that no disturbance will occur within these areas 
| unless an acceptable plan for mitigation is agreed upon. 


Wetland protection in recent planning amendment and draft coel environmental : 
analysis Gocuments, end pussibly in practice in the Fielded Offices, has been 
ambiguous: in other words, it is difficult to determine if BLM is considering 
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g for the Gill January 27, 1998 
Gillette South Coal Bed 


attached to your 
states that wetlands created by the 
(assumedly coal bed methane production ge 
under the jurisdiction of the U.S. ooh SS 
staff contacted you on Pebruary 12 and 
as the Corps’ jurisdiction and ge ey "Peraitting requirement 
associated with these type of areas. t we 
clarification relative to what are jucisdintions} areas 
permits are needed. 


yo 
and when 


as waters of the U.S. Before any individual or 
obtain authorization in accordance with Section 4 
Water Act, a jurisdictional srea, known as a water “of the U.S. 


defined at 33 CFR Part 328 in the November 13, 1986 Federal 
Register on 41250 and 41251. 


these areas 
The most 
cal 


ude, but are not limited to, intermittent and 
creeks and rivers, playa lakes, and wetlands. 


‘ att : 


questions regarding this matter, please contact 
a Be sure to reference file mumber 


you have 
Chandler Peter at (307) 772-2300. 


rf 


199640045. 


Sincerely, 


Ht euth. Q. bdsm 


Matthew A. Bilodeau 
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STANDARD "CONDITIONS OF 1.7PROVAL" FOR APDS 
BLM - Ruffalo Field Office 


Mitigating measures (.c., sthpubstiors), in the form of “Conditions ef Approval” , are aggiied 
to beth APD and Sundry Netice Drilling Plans & Surface Use Ploss whem: 1) they are ast 
specifically addressed in these plans, and; Z)they are needed to auitignte impacts to ressurce 
valees identified at the eusite napection or Ge*— review of the plas. The first cociien 
identifies standard mitigating menseres agp? 6. ‘evelopment invelving anly cod bed 
methane. The second section identifies tem = 1 uniltignting mpeocercs that ave partieent 
ali federal col & gus lease development. Na ” "4 malligating measures ie this second 
section ar: applicuble to coal bed mncthane érvelogment. 


lt is bmportamt to acte that site-epecifl. siipulations aise are developed by the BLM authertasd 
officer, as meeded, em 0 case-by-case basis of the cusiie iacpection te addres qpecial, 
unanticipated issucs est addressed by 2 standard mitigating measure (e.g., erestve sells, steup 
slopes, proximity to existing improvements, etc.) These special mnitigating mcaswres ebvisusly 
camest be sted bere. The feBowing are thr standard mitigating measures that are always 


applied (Wf uct already specifically addrensed in the plans). 


Section I - APPLICABLE TO COAL BED METHANE WELL 
DEVELOPMENT ONLY 


1. The operator is commited t aff mitigation measures sad monitoring contained &@ Ge 
(Depends on area) EAVELS. 


2 The lessee/operator shall provide a comprehensive water management plan as part of the 
APD that addresses how produced water will be handled during the testing and production 
of welKs). Adequate information should be available to develop this plan before wells are 
drilled. 


For exploratory weils in areas of unkpown, untested production poeential, the operaiy will 
need a temporary (drilling and wsting) watcr management plan. if the weil(s) prow to be 
productive, the operator will then need to submil a permanent waser management pian via 8 
Sundry Notice for BLM approval prior t producing the well(s). 


Requirements for temporary amd permanent water management plans are listed separately 
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Temporary Water Management Pian 
Items to be addressed in the Temporary Water Management plan include the following: 


> 


Must include a USGS topographic map (1:24000) (or legible copy) showing the actual 
discharge points, well locations, access routes, and surface pipeline routes. 


Tetaporary discharge points must be not be located on hill tops or upland areas. They 
must be located in existing low-gradient channels (below any active or potentially 
active head cuts). Or, water can be discharged to existing impoundments of adequate 
size to store all the test water or designed to pass the discharge water (outlet pipes or 
reinforced spillways). 


Water energy dissipation measures must be designed and utilized at discharge points 
and along any unstable downstream sections (minor head cuts, eroding channel 


sections, ctc.). 


Only surface piping will be authorized for temporary discharge, no trenching will be 
allowed. 


Temporary discharge will be allowed only until the wells have been properly tested to 
prove production. 


Prior to any discharge of water, a standard water quality analysis (chlorides, sulfates, 
pH, TDS, and Oil & Grease) from each well or from representative wells (from each 
zone of production) must be submitted to BLM. 


Prior to any discharge of water, all applicable permits and authorizations (such as 
WDEQ, WSEO, or COE) must be obtained. 


Permanent Water Management Pian 


Items to be addressed in the Permanent Water Management plan include the following: 


> 


Must include a USGS topographic map (1:24000) (or legible copy) showing location 
of the actual discharge points, wells, access routes, pipeline routes, erosion control 


and stabilization measures, and impoundments (reservoirs). 


Discharge points must be not be located on hill tops or upland areas. They must be 
located in existing low-gradient channels (below any active or potentially active head 
cuts). Cumulative discharge must not exceed the naturally occurring, mean annual 
peak flow of the receiving channel. Water can be discharged to existing impoundments 
that are designed (outlet pipes or reinforced spillways) to pass the proposed discharge 
water, the naturally occurring mean annual flow, and any existing discharge water. 
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i > Pian for, and design of, erosion control and stabilization measures must be shown. 
: Any in-channel measures mmst be designed to accommodate existing and proposed 
discharges in addition to naturally occurring flow. 


> Any new impoundments or enhancement of existing structures must be properly 
| permitted with the WSEO and/or the COE and designed with outlet works to pass all 
| “existing, planned, and potential discharge water" in addition to naturally occurring 
, mean anmual flow. In addition, the combination of flocd storage (the volume of storage 
above the outlet works znd below the spillway) and spillway capacity must be adequate 


to accommodate a specific design flood as required by the WSEO. The required design 
depends on the size of the impoundment (25-year, 6-hour storm event, or 100 year, 24- 
hour storm event). Flood storage alone must be adequate to contain lesser events. If 
passage of water through the spillway is to be frequent, the spillway must be reinforced 
and designed for continual flow (no regular flows on earthen spillways). 


» The “existing, planned and potential discharge water" can be roughly calculated by 
determining the watershed area, dividing by the minimum well spacing (currently 
40 acres), and multiplying this by the average discharge rate. As is obvious, it is 
undesirable to put impoundments on the main stem of a iarge drainage. 


» Water production rates (for each discharge point) must be disclosed including discharge 
schedule (initial, intermediate, and final rates and duration) and maximum, mean, and 
minimum anticipated rates. 


1 
J 


> A standard water quality analysis (chlorides, sulfates, pH, TDS, and Oil & Grease) 
from each well or from representative wells (from each zone of production) must be 
submitted to BLM. 


» Prior to any discharge of water all applicable permits and authorizations (such as 
WDEQ, WSEO, or COE) must be obtained. 


> A hydrologic watershed analysis, based on field reconnaissance, must be done that 
includes the following: 


Watershed area 

Average watershed slope 

Existing channel (average slope, width, depth, condition, etc.) 
Calculation of mean annual runoff 

Peak flow analysis (anmmal, 10, and 25 year return interval at a minimum) 
Destination (i.c. tributary to the Belle Fourche River) 
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>  Descrip.sn of the existing watershed including: 


Existing wells (location, depth, water level, use, condition) 

Existing impoundments (location, size, volume, use, condition, description of 
outlet works and spillway) 

Road crossings (crossing type - culvert size, low water crossing, bridge, etc. and 
condition) 

Water related uses (i.e. flood irrigated/sub- irzigated crops, livestock, etc.) 
Potential downstream concerns (i.c. channel impoundments, hay meadows, coal 
mine reclamation or sediment structures, unimproved channe! crossings, etc.) and 
plans to mitigate impacts. 


> Mbonitoring Plans, which must include as a minimum: 


. 


Discharge point(s)- will be monitored on a monthly basis during the first year of 
operation. Inspectors will note the condition of each discharge point, check for 
evidence of erosion, and schedule any remedial work if required. 

Dam outlets (spillways and pipes) & culvert outlets- will be checked quarterly, or 
after major storm events during the first year of operation. Inspectors will note the 
condition of the discharge point, check for evidence of erosion, and schedule any 
remedial work if required. 
Erosion stabilization measures (headicuts, etc.) will be inspected for signs of 
erosion or structure failure. Inspectors will note condition and schedule any 
remedial work if required. 

Downstream channel (below the well(s)/project)- will be inspected for signs of 
accelerated erosion due to the continuous flow of produced water. 

After the first year of operation, inspections will only occur annually, unless 
specific sites have required remedial action. 


. The operator shall submit a Sundry Notice for approval prior to construction of new surface 


disturbing activities on lease (e.g., gas & water pipelines, power lines, metering house, access 
roads and other facilities). 


. The road will be maintained in an undisturbed, 2-track status, as long as year-round, 


environmentally-sound access can be achieved. The operator shall be responsible for limiting 
access <f field personnel to times when rutting and other resource impacts don't occur. The 
operator will be responsible for p-rforming any remediation and/or necessary road upgrading 
(e.g., elevating, surfacing, culverts, low-water crossings, water-wings, etc.) as directed by 
the BLM authorized officer, resulting from untimely access. In this case, the operator may 
be required to conduct a Class [I] Culmural Inventory, if not already done, on upgrade areas 
prior to work being performed. 


| 


ii 
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5. After drilling and construction of production facilities, and at time of final abandonment, all 


disturbed areas (including pipelines and access roads) will be drill seeded with the seed 
mixture shown below, unless a different seed mix is provided by the surface owner. Rates 


given are in pounds of Pure Live Seed (PLS) per Acre. The operator will provide copies of 
the seed tags to the authorized officer, if requested. 


Species-Cultivar Ibs PLS/Acre 
(determined at the site-specific onsite inspection) 


. If im the process of air drilling a well there is a need to utilize mud, all circulating fluids will 


be contained either in a small temporary mud pit or in an above-ground containment tank. 
The pit or containment tank will be of a large enough capacity to safely contain all expected 
fluids without danger of overflow. Fluids and cuttings will not be squeezed out of the pit, and 
the pit will be reclaimed in an expedient manner per the above requirements. 


. Vegetation control by mowing or cutting is authorized on the access road and around the well 


and production facilities to minimize fire hazard and allow safe, environmentally-sound, year- 
round access. No vegetation or soil blading is authorized. 


Section 2 - PERTINENT TO ALL OIL & GAS WELL DEVELOPMENT 


DURING CONSTRUCTION 
. Remove all available topsoil (estimated average depth of inches, determined site- 


specifically during the onsite inspection) from the location, including areas of cut, fill, 
and/or spoil storage areas, and stockpile at the site. Clearly segregate topsoil from excess 
spoil material. Any topsoil stockpiled for one year or longer will be signed and stabilized 
with vegetation. Seed with annual ryegrass or other suitable cover crop. 


. The operator will not push soil material and overburden over side slopes or into drainages. 


All soil material disturbed will be placed in an area where it can be retrieved and where it 
doesn't impede watershed and drainage flows. 


. Construct the backslope no steeper than 1.5:1. Construct the foreslope no steeper than 2:1. 
. Maintain a minimum 20° undisturbed vegetative border between the toe of fill of pad and/or 


pit areas and the edge of adjacent drainages. 
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5. A flare pit will be constructed on the well pad for use during drilling operations. it will be 
located at least 125-feet from the well head and will be located down-wind from the prevailing 
winds. 


6. The reserve pit will be oriented to prevent collection of surface runoff. After the drilling rig 
is removed, the operator may need to construct a trench on the uphill side of the reserve pit 
to divert surface drainage around it. If constructed, the trench will be left intact until) the pit 
is closed. 


7. The reserve pit will be lined with an impermeable liner if permeable subsurface material is 
encountered. An impermeable liner is any liner having a permeability less than 10°” cm/sec. 
The liner will be installed so that it will not leak and will be chemically compatible with all 
substances which may be put in the pit. Liners made of any man-made synthetic material will 
be of sufficient strength and thickness to withstand normal installation and pit use. 


8. If any culural values (sites, artifacts, remains) are observed during operation of this 
lease/permit/right-of-way, they will be left intact and the Buffalo Field Manager notified. 
The authorized officer will conduct an evaluation of the cultural values to establish 


appropriate mitigation, salvage or treatment. 


9. If paleontological resources, either large and conspicuous, and/or a significant scientific value 
are discovered during construction, the find will be reported to the authorized officer 
immediately. Construction will be suspended within 250 feet of said find. An evaluation of 
the paleontological discovery will be made by a BLM-approved professional paleontologist 
within five (5) working days, weather permitting, to determine the appropriate action(s) 
needed to prevent the potential loss of any significant paleontological values. Operations 
within 250 feet of such a discovery will not be resumed until written authorization to proceed 
is issued by the authorized officer. The applicant will bear the cost of amy required 
paleontological appraisals, surface collection of fossils, or salvage of any large conspicuous 
fossils of significant scientific interest discovered during the operation. 


DURING OPERATIONS 

1. Confine all equipment and vehicles to the access road, pad, and area specified in the APD. 

2. All trash will be contained in a trash cage. Upon completion of the drilling operation, the 
trash cage will be removed and the trash disposed of at an authorized disposal site. No trash 
or empty barrels will be placed in the reserve pit or buried on location. 


3. Fence the reserve ©‘ on three (3) sides during drilling and on the fourth side at the time the 
rig is removed 


4. Sewage shall be pieced in a self-contained, chemically treated porta-potty on location. 
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. Cuttings and drilling fluids shall be put in the reserve pit during drilling. 
. The operator and their contractors shall ensure that all use, production, storage, transport and 


IF THE WELL IS A DRY HOLE 
. During reclamation of the site, the operator will push fill material back into the cuts and up 


. Rat and mouse holes shall be filled and compacted, from the bottom to the top, immediately 


upon release of the drilling rig from the location. 


. Produced hydrocarbons shall be put in test tanks on location during completion work. 


Produced water will be put in the reserve pit during completion work, per Onshore Order #7. 


disposal of hazardous and extremely hazardous materials associated with the drilling, 
completion and production of this well will be in accordance with all applicable existing or 
hereafter promulgated federal, state and local government rules, regulations and guidelines. 
All project-related activities involving hazardous materials will be conducted in a manner that 
minimizes potential environmental impacts. A file will be maintained containing current 
Material Safety Data Sheets (MSDS) for all chemicals, compounds and/or substances which 
are used in the course of construction, drilling, completion and production operations. 


. The only fluids/waste materials which are authorized to go into the reserve pit are RCRA- 


exempt oil and gas exploration and production wastes. Any evidence of non-exempt wastes 
being put into the reserve pit may result in the BLM authorized officer requiring specific 


testing and closure requirements. 
RCRA-exempt oil and gas exploration and production wastes include: 
> drilling muds & cuttings 


rigwash 
* excess cement and certain completion or stimulation fluids defined by EPA as exempt 


It does not inchude drilling rig waste, such as: 


> spent hydraulic fluids 

> used engine oil 

> used oil filter 

> empty cement, drilling mud, or other product sacks 

> empty paint, pipe dope, chemical or other product containers 
» excess chemicals or chemical rinsate 


over the backslope to approximate the original topography. No depressions will be left that 
trap water or form ponds. 
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The fuids and mod must be dry in the reserve pit before the pit area is recomtoured. The 
Operator will be responsible for reconsouring any subsidence areas that develop as a result of 
Closing a pit before it is completely dry. The plastic pit liner will be cut off below grade and 
property disposed of (per C.2 above) before beginning to recontour the site. 


_ Before the »ocation has been reshaped and pnor to redistributing the topsoil, the operator will 


rip or scarify the drilling platform and access road, on the comtour, to a depth of at least 12 
inches. The rippers are to be no farther than 24 inches apart. 


Distribute the topsoil evenly over the entire location and prepare the seedbed by discing to 
a depth of 4-t0-6 inches, following the contour. 


. Water bars are t be constructed at least one (1) foot deep, on the contour, with 


approximately two (2) feet of drop per 100 feet of water bar, to ensure drainage. bars 
are to be extended imto established vegetation. All water bars are to be constructed the 
berm on the downhill side of the water bar, to prevent soft material from silting in the trench. 
The initial water bars should be constructed at the top of the backslope. Subsequent water 


bars should follow the following general spacing guidelines: 
% Shape Sensing etarsal Seat 


2or < 

2-4 * 
4-5 75 
Sor > 50 


. The operator will drill seed on the contour to a depth of 0.5 inch, followed by cultipaction 


to compact the seedbed and prevent soil and seed losses. To maintain quality and purity, 
certified seed with a minimum germination rate of 80% and a minimum purity of 90% will 
be used. When a different seed mix desired by the surface owner is not provided, use the 


following: 


Species Cultivar ibs PLS/Acre 
(determined at the site-specific onsite inspection) 


. If slopes too steep for machinery to operate, twice the specified amount of seed nay be 


broadcast and raked by hand. 


Complete fall seeding after September 15 and prior to ground frost. To be effective, 
complete spring seceding after the frost has left the ground and prior to May 15. 


. ‘The operator will control noxious weeds on the location and along the access road. On BLM- 


administered surface, this wil] require suthorization in a pesticide use permit. 
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The operator will reshape abandoned access roads by pushing fill materiel back imo the cuts. 
On roads to be permanently closed, water bars shall be constructed near the comfour across 


the shaped road, utilizing the spacing guidelines contained in D, 5 above. 
Disc and seed the access road per mumber 6 above. 


12. All rehabilitation work, including seeding, will be completed as soon as frasibie following 


plugging . 


13. Following seeding, the location will be temporarily fenced off (if act already fenced) for at 


least two complete growing seasons, to ensure long-term reclamation saccess. 


14. BLM will not release the performance bond until the rrea has been successfully revegetated 


(evaluation will be made after the second growing season) and has met al] other reclamation 
goals of the surface owner and surface management agency. 


1S. A Notice of Intent «© Abandon and a Subsequent Report of Abandonment must be submitted 


for abandonment approval. 


IF THE WELL IS A PRODUCER 


1. 


The «orire location will be fenced off with a 4-strand barbed wire fence, containing H-braces 
on the cur aers and a cattleguard, located far enough outside disturbed areas and soil stockpiles 
to allow tor perimeter rehabilitation within the fenced location. 


Landscape those areas not required for production to the surrounding topography as soon as 
possible. The fluids and mud must be dry in the reserve pit before recontouring the pit area. 
The operator will be responsible for recoctouring any subsidence areas that develop as a 
result of closing a pit before it is completely dry. 


Reduce the backslope to 24:1 and the foreslope to 3:1. Reduce slopes by pulling fill material 
up from foreslope into the base of cut slopes. 


Production facilities (including dikes) must be placed on the cut portion of the location and 
a minimum of 15 feet from the base of the back cut. 


A dike will be constructed completely around the production facilities (i.e. production tanks, 
water tanks, and heater-treater). The dikes for the production facilities must be constructed 
of impermeable soil, able to hold the capacity of the largest tank plus 2-feet of freeboard, and 
be independem of the back cut. 


eee) - “Dente Contes of Garon” For AFDe 


6. Any chemicals used im treating the wells (e.g... corrosion inhibitor, emulsion breaker, etc.) 
will be held im a secure, fenced-in area that has a secondary containmers structure (dikes, 
catchment pan, ct.) 


7. The load-out line coming from the oil/condensate tank(s) will have a suitable containment 
structure t capture and recycle any oil spillage that might occur. 


8. Individual production facilities (tanks, treaters, etc.) will be fenced-off (if entire facility not 
already feaced-off). 


9. Distribute conserved topsoil (from stockpile) evenly over those areas not required for 
production and seed as recommended in D.5 above. °*Due to fragile soils, the extire well 
location may need to be fenced-off to ensure revegetation success and the stability of the 
reclaimed location perimeter throughout the producing life of the well, subject to the 
discretion of the BLM authorized officer.** 


10. All permanent above-the-ground structures, tank batteries, et... that will remain longer than 
six months will be painted desert brown (Munsei] standard color No. , to be 
Getermined at onsite). An exception will be made where special safety colors are required 
under Wyoming Occupation Health and Safety Act Rules and Regulations. 


11. Upgrade and maintain access roads and drainage control (e.g., culverts, drainage dips, 


ditching, crowning, surfacing, ctc.), as necessary, and as directed by the BLM authorized 
Officer, to prevent soil erosion and accommodate safe, year-round traffic. 


12. Prior to construction of production facilities not specifically addressed in the APD, the 
operator shall submit a Sundry Notice to the BLM authorized officer for approval. 


1. Prior to construction, any pipelines/flowiines located off the cisturbed well pad must be 
authorized by the BLM under a Sundry Notice. 


2. Graders shall be used whenever possible to construct or to clear the pipeline right-of-way. 
The cleared right-of-way shall not be more than fifteen (15) feet wide (preferably three (3) 
feet wide on the soil stockpile side, and twelve (12) feet wide on the working side of the 
trench) without prior approval of the suthorized officer. Bladed materials shall be placed 
back imo the cleared route once construction is completed. 


3. Pipeline construction shall not block nor change the natural course of any drainage. 
Suspended pipelines shall provide adequate clearance for maximum runoff. 
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. Pipeline trenches shall be compacted during backfilling. Pipeline trenches shail be maintained 


im order to correct settlement and erosion. 


. Water bars are tw be constructed at least ome (1) foot deep, on the comtour, with 


approximately two (2) feet of drop per 100 feet of water bar, to ensure drainage. Water bars 
are to be extended imo established vegetation. All water bers are t be constructed with the 
berm on the downhill side of the water bar, to prevent soft material from silting im the trench. 
The initial water bars should be constructed at the top of the backslope. 


Subsequent water bars should follow the following general spacing guidelines: 


% Sape Spacing Interval (feet) 
2or < 200 


2-4 100 
4-5 75 
Sor > 50 


. All disturbed areas associated with well drilling and associated facilities (pipelines, access 


roads, etc.) will be seeded during the first fall following construction. The operator will drill 
seed on the contour to a depth of 0.5 inch, followed by cultipaction to compact the seedbed, 
and prevent soil and seed losses. To maintain quality and purity, certified seed with a 
minimum germination rate of 80% and a minimum purity of 90% will be used. When a 
different seed mix desired by the landowner is not provided, use the following: 


Species-Cultivar ibs PLS/Acre 
(determined at the site-specific onsite imspection) 


. If slopes are too steep for machinery to operate, twice the specified amount of seed may be 


broadcast and raked by hand. 


. Complete fall seeding after September 15 and prior to ground frost. To be effective, complete 


spring seeding after the frost has left the ground and prior to May 15. 


. The operator will be responsibie for control of noxious weed:, along the pipeline right-of-way. 


On BLM-administered surface, this will require an av = __ pesticide use permit prior to 
spraying of any commercia! herbicides. 
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vegetation being killed. How are discharge permits being 


‘  @pproved? Who owns the water once it is discharged? Three Water 
* Quality Limited Segments occur in the Belle Fouche drainage. How 


will these be dealt with? 


--Concerns were voiced about impacts to domestic and stockwater 
wells as static water levels were decreased as pumping for 
methane production occurs. If surface owners lose their 
historical access to water, has a "taking" occurred? 


--Concern was voiced thac development be slowed up or stopped. aA 


task force was suggested of the Wyoming State Engineer, BLM, 
Wyoming Oil and Gas Conservation Commission, producers and 
landowners to ensure orderly development. What overall economic 
impact will coal bed methane activity have on the area? 


--Concern was voiced about cumulative impacts on air and water 
quality, wildlife habitat, cultural and social values of rural 
Wyoming. The adequacy of biological data was also a concern. 


--Concern was voiced about more people in general and the affects 


they had on ranch operations such as roads and trespass. 
Adequate bonding is needed. 


-~-Questions were raised about creating wetlands and affects on 
wetlands. The letter we received from the U. S. Army, Corps of 
Engineers is attached to help peOple understand this situation. 


--Concern was voiced about what impacts surface water discharges 
would have on coal mine operations and reclamation activities. 
Also, will CBM development impede future recovery of the coal? 


--Conflicts occur between the CBM operators and the coal 
operators in development of their separate resources. How will 
BLM guarantee First In Time, First In Right issues. 


--A clarification was received on the question of coal mine 
operators being held responsible for royalty on methane gas 
vented during production. The right to vent gas is part of the 
rights conveyed under the lease which include the right to 
undertake actions necessary to access and mine the coal. 


In doing the EIS we will strive to address as many of the scoping 
issues as we can. As part of the EIS, we will complete a groundwater 
model to predict the drawdown impacts of pumping water from the coal 
seam to produce water and we will model air quality impacts produced 
by the compression stations which will be needed to move the gas to 
market. A socio-economic analysis of the methane activity impacts 
will also be done. 


The area to be addressed in the EIS is shown on the attached map. 
This area is based on feedback we received from industry. For the 
area south of Gillette (Townships 40 to 49 North)we will analyze an 
additional 3000 wells. At the public scoping meeting on February 5, 
we stated we would not do any additional analysis on the Gillette 
North area, but feedback we have received since the meeting indicates 
more than double the 250 wells analyzed in the Gillette North 
Environmental Assessment (EA) will be drilled in the next 10 years 
(Townships 50 to 55 Worth). Based on this feedback, we will analyze 
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an additional 750 wells in this area can address all 
cumulative affects. We will continue to approve applications for 
permit to drill in this area until we reach the 250 wel 

the Gillette North Environmental Assessment. When this number is 
reached, we will suspend Application for Permit to Drill xo he cn 
Sollecal minerals 2'te tae Ginn Sor the Glilatee South 1 ae . 
This suspension of approvals will last at least untii the Record of 
Decision is signed for the new EIS. 


If you have any questions or comments, please feel free to write us at 
the above address or call Richard Zander at 307-684-1161. 


Sincerely, 


Quik O. froth 


David A. 
Area ese 


Enclosures: Corps of Engineers’ Letter 
Map of EIS area 


Ss SS 


WATER WELL AGREEMENT 
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This agreement is made and entered imto this day of ; , by and 

between , hereinafeer referred to 

as “Landowner” and , wit offices a 
, hereinafter referred to as “Producer.* 


WHEREAS, Landowner(s) have existing water wells within their property boundaries, providing 
Landowner(s) water for domestic and agricultural/livestock water, 


AND WHEREAS, Producer has acquired leases for the development of Coal Bed Methane Gas 
(CBM) and intends to drill and complete wells for the production of CBM, 


AND WHEREAS, the development and production of CBM usually requires the production of 
water in conjunction with CBM and may require the localized reduction of water levels within 
certain individual strata of the Fort Union Coals, 


AND WHEREAS, Producer has advised Landowner that the production of water in association 
with gas could adversely affect the productive capacity of Landowner’s existing water wells which 
draw water from the Fort Union aquifer, 


NOW THEREFORE, as consideration for the mutual covenants herein, in order to facilitate the 
multiple usage of the natural resources consistent with sound environmental practices, to mitigate 
potential adverse effects on the Landowner’s water wells, to assure prompt and effective 
remediation, and to reduce the need for regulatory intervention by State and Federal agencies, the 
Landowner and Producer agree as follows: 


Fort Union Coals: The Fort Union Coals, as used herein, shall mean those individual coal beds 
or several coal beds contained within the Tongue River member of the Fort Union Formation, 
bounded above by the Wasatch Formation of Eocene, and below by the Lebo Shale Member. 


Circle of Influence (COI): The area that falls within the circle, the center of which is the location 
of a producing CBM well, which has a radius of one-half mile (2,640 feet) and contains 


approximately 502.66 acres. 


Impaired Water Well: Any water well properly permitted with the Wyoming State Engineer's 
Office existing on the Landowner’s property within the COI, existing at the time of the CBM 
development, that experiences a significant reduction of capacity to deliver water in quantity 
and/or quality sufficient to support the ordinary and customary use of the well. 


Strat Test: Any test well that is drilled with the purpose of obtaining geologic information that 


is not completed for production and is subsequently plugged and abandoned. Strat Tests may 
produce water and/or gas for a period not to exceed thirty (30) days without creating a COI. 
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CBM Well: Any well drilled and completed for the production of coal bed methane that withdraws 
water and/or gas and water from the aquifer for a period exceeding sixty (60) days. 


Upon establishment of a COI, the Producer, at its sole cost and risk will measure, or cause 
to be measured, the static water level and productive capacity (the baseline measurement) of 
properly permitted water wells within the COI and will attempt to determine the depth and 
configuration of these wells through consultation with the Landowner and from the records 
of the State Engineer of the State of Wyoming. The Producer shail also test for the presence 
of methane in the water wells. Tests shall be performed in accordance with test procedures 
attached hereto. 


Landowner shall, upon reasonable notice, allow the testing of water wells within the COl, 
including a static water level test which may require the cessation of withdrawals of water 
from the weil for a period not to exceed twenty four (24) hours. 


Producer shall establish a continuing water well monitoring program, the intent of which is 
to enable the Producer to identify changes in the capacity of the Landowner’s water wells 
within the COI. The Landowner shall allow contimed periodic testing of the water wells 
within the COI for this purpose. Producer shall, upon request of the Landowner, provide all 
test data, both “baseline data" and monitoring data to the Landowner. 


If a water well within the COI becomes an “Impaired Water Well" as defined herein, 
Landowner shall first take reasonable steps to verify that the impairment is not due to 
mechanical, electrical, down hole integrity , or pump problems and, if none of these problems 
appear to be the cause of the impairment, Landowner shall notify Producer of the impairment. 
Notice shal) be made by phone and by writing, delivered by hand or by registered mail to the 
Producer at the noted address. 


Within sixty (60) days of receipt of Notice of Impairment, Producer shall restore the 
Landowner’s access to water of sufficiemt quantity and quality to offset such impairment by 
reconfiguring, redrilling the well, the drilling of a new well, or by other means. it is 
recognized that additional power costs may be associated with any reconfiguration of an 
impaired water well. The specific site of the well or water access may be changed by mutual 
agreement of Producer and Landowner. 


Producer agrees that upon notice of impairment and during the curative period, to provide and 
make available water for domestic and livestock usage in quantity. quality, and location 
required for the maintenance of normal and customary domestic, grazing, and livestock 
operations. Producer shall develop emergency procedures for immediate delivery of water to 
any such effected Landowner within twenty-four (24) hours of notice. Producer shall notify 
all Landowners within any COl of the Producer's representative appointed to handle such 
matters, providing a local contact and a twenty-four (24) hour emergency contact. Landowner 


—— 
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shal! make a good faith effort to inform Producer by phone, fax, or other expedient method 
of communicating of any impending loss or damage to livestock, allowing Producer a 
reasonable opportunity to mitigate such damage. 


7. In the event it is determined that there is an Impaired Water Weill, as defined above, in any 
COI, that COl shall be expanded based on the location of the imapaired well or wells. The COI 
shall be divided imto equal quadrants (NE, NW, SW, SE) andj based upon which quadrant the 
impaired water well is located in, that quadrant shal] be expanded by the area include within 
an arc one eighth of a mile wide (660 feet) outside the existing COI. Likewise, should i be 
determined that there is an impaired water well within the expanded quadrant of the COI, the 
quadram shal] be again expanded by another 660 feet increment. This expansion approach 
shal] be used t expand any CO! in any direction where impairment is determined during the 
life of the CBM well. Notwithstanding the above, if no water well exist within any COI or 
quadram thereof, the arcs and associated quadrants not containing a water well shall be 
expanded to include the nearest water well. 


8. At any time that the Lessee undertakes activities to enhance Landowner’s water well capacity 
or to restore Landowner’s impaired water well capacity, and should such activities require 
permits from regulatory agencies or permissions from third parties for surface entry, 
Landowner shal) aid and assist Producer in the obtaining of permits and permissions 


necessary to conduct the operations. All costs of the operations, including fees for obtaining 
permits and permissions, shal] be borne by the Producer. 


9. An Arbitration Board shall be formed for the purpose of arbitrating disputes between 
Producer and Landowner under this Agreement. The Board shall consist of five (5) members, 
each member shall be appointed for a two (2)-year term with two (2) members being selected 
by vote of those Landowners within the various COls and two (2) members being selected by 
vote of the Producers that are party cf this Agreement and one (1) member being 


representative of the Wyoming State Engineer's Office. 


10. In instances where a water well has become an Impaired Water Well as defined herein, and 
Landowner and Producer have not been able to agree on the cause of the damage, the 
Arbitration Board shall] determine the cause of the impairment and decide which of the parties 
shall ultimately be responsible for bearing the cost of remediation. The Arbitration Board 
shall have the right to apportion and divide the cost among the parties in the event that both 
mechanical elements, the responsibility of the Landowner, and aquifer drawdown, the 
responsibility of the Producer, are both factors in causing the water well to become impaired. 


11. In the event that the interpretation or enforcement of this Agreement results in legal action, 
the cost of such action, including reasonable attorney's fees, shall be borne by the individual 
parties, except in the event that the Landowner is the Prevailing party, in which case the 
Producer shall bear the costs. 
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12. The terms and provisions contained herein shall run with the land and shall be binding on the 
heirs, successors, and assigns of Landowner and Producer. This agreement shall terminate 
upon the expiration of the last Oi] and Ges Lease or the plugging and abandonment of the last 
CBM well 2 which this Agreement applies, whichever is the later date. 


This Agreement may be executed in any mumber of counterparts, cach of which shall be 
considered an original. 
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